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Behold the Computer Revolution $97 


thinking fundamentally changed. It began 
with my first inkling of how significantly 
computers are embedded in.our everyday life. 

I take my salary check to the bank. The 
check is imprinted with sharp-corniered num- 
bers in magnetic ink that can be read by 
computers. A computer credits my account, 
ane sorts all the checks received at my hank, 
for forwarding ta the banks on which they 
are drawn. Another computer will charge my 
emplover’s account in Aiy bank 

In this way our commercial banks handled 
20 billion checks in 1969. As the Bank of 
America, the Nation's biggest, puts it, “Had 
we not started to use computers years ago, we 
coon would Have had to hire every adult in 
California to help with our bookkeeping.” 


Machine Keeps Track of New Numbers 


I pick up my telephone and dial a number. 

An operator's voice cuts-in and saves, “May 
! have the number vou are culling, please?” 

I sav, “555-7 170." 

“Thank vou; savs the operator, Now an- 
other voice tells me; “The number vou have 
called, 355-7170, has been changed: The new 
number is 555-7535..." 

That second voice came from a computer. 
While I was saying 555-7170, the operator 


punched those numbers on a kevboard. She. 


thanked me, preseed a key marked “Start,” 
and the computer took over 
It reached inte its memory, or storage unit, 


The patient that 
always comes back 


Lifelike in its apparent distress, a plustic- 
skinned manikin knewn o Sim One—ftor 
simulated patient No. 1—serves as a dura: 
ble guinea pit for an anesthesia. student 
and his instructor, right.at Acrojet-Generat 
Corporation's Electronics Dnavisiog in 
Atusa, California. Driven by a computer, 
Sim reacts to their ministrations by slerp- 
ing, ciughing, vomiting, changing his 
breathing tate, even terniporarily dyin. As 
the student tilts the head to insert a tube 
mito the windpipe, the instructor stands 
near a console thal permits him to vary 
Sim's reactions From the monitering of 
intensive-care patients to the sending out 
af hospital bills, computers have swiftly 
hecome medicine's newesl portiors. 
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to match the old number with the new num- 
her. Then it fed the new number into an 
audio-response unit, which contains o vocah- 
lary of prerecorded phrases and numbers 
from zero to nine, to assemble a message 
custom-made for me, That was the second 
voice I heard. The operator was through with 
me in seven seconds She would have taken 
at least three times as Jong if she had had to 
do the whole job by herself. 

Similarly, before the automatic dialing af 
long-distance calls, an operator hacl to write 
down the time and charges for each call. Now 
more and more computers keep track of that 
and send the bills, and the telephone com- 
panies pet along with about 170,000 long 
distance operators. To handle today's volume 
of long-distance calls in the old way would 
require nearly 750,000 operators—equivalent 
to all the unmarried women in their thirties 
now in the country’s lnbor force. 

At this point T paused to look-into the 
nature of the computer itself 

Like all machines, it transforms things, as & 
lathe shapes a chunk of meta! into @ useful 
part, or a typewriter turns the touch of my 
fingers into words on paper. 

The computer transforms information. 
This sounds simple, but it isin fact the basis 
of all its awesome power. How so? Because 
the information going in—in the form of 
numbers, letters, symbols, and even pictures 
—tcan be made to represent a tremendous 
variety of things. And the numbers, letters, 
and symbols coming out can be made to pro- 
duce, often without human help, a tremen- 
douse variety of action, as we shall see 

(ne more thing to remember: The com- 
puter transforms information by electronic 
means: To enable the machine to do this, the 
information, or data, going in must first of all 
be put into a fortn the machine can come to 
grips with, For most computers in-use today, 
the data is rendered into the so-called bmary 
code, in which any number, or letter of the 
alphabet, can be expressed in terms of just 
two digits, 0-and |. (For example, the binary 
equivalents of the decimal numbers one 
through ten are’ 1, 10, 11, 100, 101, 110, 141, 
1000, 1001, and 1010.) 

Insitle the machine, those binary digits— 
0 and t—are represented by switches that 
mav be either off (for 0) or on (for 1). The 
machine, in effect, consists of hunclreds of 
thousands of tiny switches. They are crouped 
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inte five writs: Input Storage, or memory. Control Process 
trig. (util 
Che mput unit senses, of “reads,” data in binary code 
POM) WHTOUS SOUTCeS, SUD Os: 
® Punched cards, each with hundreds of spots in which a 
hole Tay be punched A hole may represent 1, no hile reas 
a nt |! 
® Marnetic tape, with more than athousand spots per inch 
A Spot macnetized in one direction represents 0; a spot 
Mimnetired in the other direction represcnts | 
®* A kevboard. When a key is pressed, 
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Output Appears tn Varied Forms 


Once sets of binary electronic impulses have been pul 
inte Lae machine, they ore reach be Tani pulled by the 
almost indescribably complex interachbons of the memory, 
control, and processing wnits—that ts, to be added together 
ar to be subtracted from others, or to be sorter! or i pM painred 


with each other; in short, to be processed. Then the output 
ufit delivers the results: which cin be miple to ppc in a 
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and printed byoan electric typewriter or other machine 

such a5 the one turning out the mating labels for 6,900,000 
oples of this magazine. Or displaved on a cathode-rav tube 
amilar to that of a TV set. Or put into words through an 
Hucdo-respanse unit, such a3 the one | beard efter drmting 


that tetephone number hal been changed 
tnd because its all done by what 1s basically the =witch- 
ing around of electronic impulses, the work of this most 
astonishimyg machine man ever builtis known bw the modest 
htase “electronic dala proceéssing.” 
For a modest but far-reaching example, J drive:toa Jr 
Hot Shoppe in northwest Washington to geta Kovalbureer 
Che earl at the checkowt register punches a kev marked 
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Boeing Aircralt and the U.S. Air Fores 


SOW | stand in a quict roomin the heart al 
Washingtaun, An electric typewriter, una 
tended, clicks softh and rapidly, and stops 
This is the FBI's National Crime Information 
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PHERD of a steelworks, 
an unseen computer 
inferno at the Granite 
City Steel Company in 
Illinois. Controllers, sharing 
air conditioning with the 
pampered computer, 
monitor panels showing 
temperature, dimensions, 
and speed of the glowing strip 
of steel as if goes through 
powerful rolling mills at 
center. Hidden sensors 
constantly scrutinize the 
process. Should the product 
specifications, the computer 
automatically carries out 
proper adjustments. 
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is connected to-our computer here, and the 
trooper gets his answer within 90 seconds, 
before he has to let the man jo. 

“Or if he chases a car on the highway, he 
can check. out the license plate while travel- 
ing only three miles. Could save his life, if he 
is told the man is armed and dingerous.” 

The anticrime computer's job is a matter af 
tlectronic matching: The Vespa hit at 11:35 
was typed in thus: aso5/Az/67/mc. That-stood 
for license plate m 505, Arizona, ‘h7 mator- 
cycle or motor scooter. Had there been noth: 
ing to match in the computer's storage, the 
machine would have typed back: NO RECORD. 
But the match was made, which triggered the 
outpouring of the stored information. 

“We also putin stolen securities,” the m- 
spector said, “and boats, aircraft, snowme- 
biles. About twe million records By the way, 
Mr. White, what is your date of birth?” 

I said May It, 1925. 

He typed DCFBIWA. NAM/WHITE, PETER 
DOR/OS 1125, 

The machine typed NO RECORD, and the 
inspector bale me goodbye 


Computer Solves o Builder's Nightmare 


| drove to the Potomac shore, to the Water- 
gate complex—hotel, shops, offices, and apart- 
ments—four vast and unconventionally curvy 
buildings: a monument to computerization. 

The reason is that so little is square about 
these buildings: All those curves, so harmo- 
niows to the eve, are far from-symmetrical; an 
architect's dream but a construction man’s 
nightmare The project manager supervising 
the erection of two acditional high-rise byild- 
ings savs a Computer is saving his sanity. 

“Each concrete floor reaches out to aslicht- 
ly different edge, Those glass walls are really 
hundreds of separate windows, set in hun- 
dreds of steel frames, cach of slightly clifferent 
breadth! To get the necessary specifications 
takes hundreds of thousands of calculations 
Even-if we could get cndugh engineers to co 
it. they'd each make littl errors, and) the 
pieces Wouldn't ft property. 

“So-—one computer fisured it all. [t sends 
specifications to the manufacturers for each 
window ond frame. Each arrives labeler] os 
to precise location. Excuse me.” 

He turns to a teletypewriter that spits out 
blocks of numbers. 

"A lady whe bought an apartment on the 
eleventh floor wants a Wood-burning fire- 


National Geographic, November 1970 


place,” he says. “Now the computer tells us 
how we can putin a chimney for her without 
messing up the apartments higher up,” 

To learn how one operates computers, | 
entered «a special school in Washington. The 
teacher said, “We don't just feed data into 
the machine; we must also put in instruc- 
tions. First we analyze the problem Then we 


write a solution asa logical flow of consec- 


utive. steps,” 

And so wedrew up aflow chit, 4 sequence 
of concise mnstructions, in this case, the pur- 
pose was to turn out a factory payroll 

IF HOURS WORKED GREATER THAM 40, Cel} 
TO (VERT LSIE. 

IF SOCTAL SECURITY AMOUNT IS LESS 
THAN SOCIAL SECURITY LIMIT, GO TO DE- 
DUCTION, 

IF BONDS EQUAL $18.75, G0 TOROND—BUY. 

And a lot: more instructions. Finally: 
WRITE CHECK FOR NET PAY. And STOP it's 

All these instructions would be encoded 
into series of electronic impulses and fed 
inte the computer—to seta lol of the saiiches 
inside it, so to speak. Incredible, how much 

awitching our instructions would unleash. To 
do the data processing necessary for the print- 
ing of each paycheck, circuits by the tens of 
thousands would be switched on and off, all 
within a single seconc! 

And how marvelous that we didn’t have to 
worry much about the inside of the machine: 
the mass of wiring linking masses of minus- 
cule parts. But of course we weren't studying 
to become engineers: We were learning to 
write recipes for data processing, or, as the 
jargon has it, to write computer programs. I 
was becoming & programmer 

The teacher said, “Any well-defined proce- 
dure can be programmed.” But how can one 
define the ever-changing factors in an indus- 
trial process well enough so thal o computer 
can run an oil refinery? Or @ steel plant? 

The teacher said, “A properly programmed 
computer can contro] and modify its own 
operation.” Many measuring devices keep 
watch on the process to be controlled. Their 
mutpat is: turned into electronic impulses. 
These ore continuously fed back into the 
computer, which in turn sends out impulses 
af its own to continuously adjust the machin- 
try necessary to refine crude oil into gasoline, 

Or to mix the ingredients for steel in a fur- 
nace, und then flatten fat muipots inte sheets 
thin ¢nouch to sheathe cars and refrigerators 
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Behold the Computer Revolution 


tpages 6(4-5). Or to launch one of NASA's 
rockets into space. That process—requiring 
i omany things to happen so fast and so 
accurately—could never be managed without 
computers. 

Before sucha rocket can be launched, hun- 
dreds of programs must be written, contiin- 
ing hundreds of thousands of steps. That 
requires hundreds of programmers, and a lot 
of programmers can moke o lot of mistakes. 
Errors; or bugs, are eliminated as programs: 
wre run for testing, or debugging. Just the same, 
an undetected bus disabled the $15,400,000 
Mariner |, so that instead of flying to Venus it 
had to be destroyed barely five minutes after 
take-off from Florida 

Alas, how tricky it could be just to program 
a girl to cross:a road! I had learned that from 
u film which, to illustrate the pitlalls at pro- 
grumming, shows her holding a walkie-talkie 
and doing only what she is told to do. 

Take a step forward. Have you reached 
the curb? No. 

Take a step forward. Have vou reached the 
cere? | Vex. 

Stop. Look to the left. [y Gere a velicte 
within 40 yards? Yes. 

Is there a vehicle within 60 yards? Ves. 

Is there a vehicle within 60 yardsf = Yes. 

What went wrong? The girl was stuck be- 
cause the programmer forget that vehicles 
can be parked, He should have asked 

ly deere amoving vehicle within 60 yards? 

The reply would have been No, and the 
next instruction could have been Cross the 
read, 

Something like this hac happened in that 
department store's billing operationin Kansas, 
the one that produced bills for $00.00, re- 
member? Something was missing fram the 
flow chart for that program, @ slep saying 
“Teat for zero. If ves, sencl no bill." 

Now that | knew how demanding it can be 
to work with computers, and how frustrating, 


Shakey the robot 


| could see why extra-bright programmers 
can earn 320,000 4 year al age 25. Why they 
sometimes chew their nails and pencils around 
the clock, and snap at their wives when they 
finally zet-home. And why one night & pro- 
grammer fired two bullets into a computer 
Unemployment checks were late that week in 
the vicinity of Spokane, Washington. 


Machines Keep Track of Fashion Trends 


To celebrate my escape from programming, 
my wife and | sent a lot of electronic impulses 
flving. We headed fora suburban Washington 
department store, and she chose a dress. The 
salesgirl tore off a portion of the price ticket 
that hact a mass of holes in tt (page 613) 

That night many such stubs would -go 
through a reading machine; it would trans- 
form the data on the stubs into holes in punch 
cards, reacdy for the computer 

Next morning the dress buyer would have 
report from all the store’s branches, show- 
ing just what dress: styles were selling best, 
so she could reorder fast 

I steppecl at the store's theater ticket coun- 
ter. Any seate for the musical 1776 In New 
York tomorrow? The girl punched a key- 
bouwrd, and the answer flashed right buck on a@ 
little screen ke that on a TY set: 8101 and 
102, fourteenth row, center, I-said all right. 


The girl punched another key and our tickets 


were printed out then and there. 

The morning after the show, I kissed mv 
wife goodbye, picked up Lhe phone, and asked 
an airline for a seat to Dallas. 1 couldn't see 
the reservations girl, but | knew what she 
was doing punching keys, looking at a little 
TY screen, then punching in my fight num- 
ber, date, destination, and namic. 

And something in addition. Did T want 
steak or lobster for my dinner? Steak! | was 
off ta see H. Ross Perot, the celebrated com- 
puter tycoon, in “Texas (page 595). 

Mr. Perot hud responded to o widespread 


With a whir and a wobble and a chirp from its 


radi transmitter, a man-hi¢gh mechanism named Shakey prowls a toom-al Stanford 
Research Institute in Menlo Park, California: Challenged to discover a path through 
a maze of obstacles, Shakey starts out at the left side of the electronie ap at for beth. 
‘allowing a dead-end path, it gropes forward, senses obstacles with its cat-whisker 
antennas, and ullimately rigzags to the goal. Asked to show how it would return, 
Shakev'’s computer intelligence—a PDP-10—trecalls the obstacles ene quntered and 
draws for the robot a correct path, shown as R-to-G on the right-hand map. Scien- 
tists at the inetitute think machines like Shakey could someday explore dangerous 
environments such as these man might encounter on Mars. 
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need. Many a businessman easer to benefit 
fram computers had learnec) the lured way 
that one can't simply buy the machines, pliw 
them in. and expect them to do just what the 
saiesman promised. A procedure might take 
anly an hour to run, but the necessary pro- 
erumming might have taken «a vear. 

Even littl changes in a program consume 
much time and nervous energy, And » switch 
from one computer system to ob newer one? 
Programmers quitting in a huff! Accounts 
Tused up by the thousands! Chaos! No won- 
der many corporations find it best to letsome 
body else do their data processing for them. 


$1,000 Check Turns [nto Millions 


Many men have discerned this need und 
scores have invested to profit by it, but none 
with the touch of Mr. Perot 

Qn his coffee table | saw a 31,000 check 
framed in silver. “With that | started Elec- 
tronic Date Systems,” be said, “tn 1962, when 
| was 32." Eventually his: company issued 
shares to be sold to the public, These soon 
rose in Value, to such an extent that the shares 
he had kept for himself were now worth 
several hundred million dollars. 

The brightly lit hall where [| watched. his 
computersat work looked like any other com- 
puter center: False floors, to, accommorate 
thick cables connecting those massive steel 
cabinets, in pale blue and pale gray. Reels of 
magnetic tape, spurting and stopping, quietly, 
behind plates of glass. Machinery printing 
out 1,100 lines a minute. For an insurance 
company, a bank, a brokerage house. 

Mr. Perot said, “My secret is to hire men 
who are smarter than I anc” Ten of his em- 
plovees had become millionaires too. 

Next to daxaie me with computer domys 
was a pigtailed first-gracder named Shelio, in 
McComb, Mississippi (pages $94-5), Lwatehed 
her at the kevboard of a Teletype machine as 
she hunted and pecked with slender fingers. 

The machine type: 4 — $= — 

Shelia: pecked ins 

Machine: 4 +4 = 

Shelia make it; 7 


Quick tallies on the Big Board 


Git 


Then come the thing that fmpressed me so, 
Machine 5+2= C+ 3 
C= __ 

Shelia, quickly: 4 

1 have-since been assured that this is not an 
uncommon accomplishment for first-eracers 
—that's the sort of math they ure taught now- 
adave But net many as vet are drilled caily 
bv computers, as were all the pupils im the 
seven. elementary schools of the McComb 
school district, It was an expermment then, 
piped in over telephone lines from Stanford 
University in California, Today the McComb 
schools have a mini-computer of their own, 

The machine summed up. 1) PROBLEMS 
WITH 94 FERCENT CORRECT IMs 168 SECONDS, 
HOOD-BYE, SHELIA. PLEASE TEAR OFF OWN 
THE DYITTED LINE 

“The machine doesn't allow the mine to 
wander,” snid the district superintendent. 
“Some teachers were oppose], They thought 
it was just play. But our test results show 
significant improvements in the children’s 
mithematicn) wbilitnes, So what if i's tune" 

| neticed that among Shelia’s classmates 
none got quite the same problems. A. little 
boy named Ralph wae given only the simplest 
additions, Te 22+ 34 = __ he replied.5.. The 
machine typed, NO, TRY AGAIN, 

Ralph thought and thought. 

TIME 15 UP, ANSWER 16 55. 

Rolph said, “It's a good thing, it tells vou 
when you're wrong.” 

The machine does a tot more than that. As 
soon as a pupil types in his first name anil 
identity number, it finds his file and provides a 
drill custoin-macde on the basis of his previous 
performances, geared to his own pace of learn- 
ing. Teachers et daily summaries, reporting 
on each pupil's progress, and periodic print- 
outs of prodes, saving paper work. Uf special 
counseling seems advisable, the child's file 
it instantly available for review. The teachers 
still teach The machine provides dnll 

Oh, oh, oo more drills today. All the ma- 
chines are out of order. A-cay later, they type 
out an explanation: STORMS HAVE HEEN RAG- 
ING IN CALIFORNIA... AYWER FAILURES. 


As traders mill about, an off- 


cial reporter of the New York Stock Exchange hastily jots ona computer card the details 
of a sale—ihe stock, its price. and the number of shares traded, Inserted in the electronic 
reader bende hom, the information will (lash almost instanth on 9,000 Earchonge tickers 


and display bowres proune the werbel, 
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WEAKENED CIRCUITS WITHIN COMPONENTS 
THAT MAKE UP A COMPUTER,..IT TAKES 
LONG HOURS AND OONSTANT PROBING TO 
TRACK DOWS AND REPAIR THEM. ONE EY 
ONE 

Those are the ills computers are heir to. 
There are more. Excessive humidity can make 
them go haywire. So can the vibration from 
heavy traffic. And particles of tobacco ash 
can mix up the impulses stored on magnetic 
tape and produce errors, 


Exasperated Student Gets a Warning 


As I travelecd on, I was impressed by the 
viriely of sophisticated programming done 
for the benetit of students nowadays [ sam- 
pled the computer-assisted instruction ayail- 
able to all the midshipmen at the U.S. Naval 
Academy—physics, electrical engineering. 
economics. And | took « geography lesson 
mivself at Dartmouth College 

Please keep in mind that there is no homen 
being at the ather end of the line, just a well- 
prostammed computer, 

HT, 1 AM CALLED MISS TELETYPE—WHAT 
WOULD YOU LORE ME TO CALL You? 

PETER. 

HELLO, PETER! TOGETHER WE WILL, LEARN 
THE LOG OF LOCATING A SET GF CLIMATE 
DATA ON THE GLORE.. ... 

! was given climatological definitions, plus 
information about overgee monthly tem- 
perature tanges and average raintal) for a 
real but umdentified plare—interspersed with 
questions | was to answer in my own words, 

Step by step | located the place in the 
Northern Hemisphere, in the upper mic- 
latitudes: [ did fairly well but not for long 

BE SERIOUS, FETER: 

l confess that [became unduly exasperated. 
I tel in an mtemperate word Miss ‘Tele- 
twpe reacted) tmmeciately 

GOUDNESS—SHAME ON YOUN WATCH VOUR 
LANGUAGE OR TLE CUSS BACK AT YOU. 

[was ashamed. § buckled down, 

VERY COT, 

EXCELLENT, PETER 

PERF ECT—THAT WASN'T HARD, WAS IT! 

sO LONG FOR NOW, PLEASE GIVE ME A 
CALL AGAPN—S(H3N, 

| paid my respects to the professor who 
had programmed Miss Teletype. “It's not all 
that hard.” he said. “You know—you present 
things logically, you try to anticipate what 
might happen.” 

An even more graphic lesson awaited me 
at the Massachusetts Institute of Technology. 


12 


The associate dean of engineering took me 
to a desk equipped with a TV screen, a key- 
bowrd, anc o so-called licht pen all connected 
to the same computer, 

“Take the pen and draw on the screen,” be 
said, “Lines of light will appear on the-screen, 
in the path of the pen, Please draw a child's 
set of building blocks. When vou are satisfied, 
press this key—your drawing will be stored 
in the computers memory.” 

I was creating a model, so to speak, of a 
stt of blocks. It was in the form of informa- 
tion stored in the computer, representing: 
algebraic formulas based upon lines and 
curves. No need to worry about the mathe- 
matics, though: the computer's propram took 
care of that, 

“Sow watch,” said the dean, “I can com- 
mand vour blocks to become larger or smaller 
l can change their shapes, And rotate them, 
to wiew them bo different perspectives. | can 
arrunge them os Dike; | can erase them.” He 
did all that, moving the light pen, pressing 
kevs. | hac never seen a fancier toy. 


Computer Models Help Decision Makers 


“In the same way,” said the dean, “we con 
create a model of something we realy wan! 
to build. A-school building perhaps, or a traf- 
lic interchange, Then we type in information 
on the physical site, on design requirements, 
und human considerations, on many factors 
affecting our project. The computer calculates 
these, and we can modify the moclel accord- 
Ingly—add parts; delete parts, change some: 

“We look at various staves of modification. 
We measure the effects and the costs. We are 
simulating things that might hanppen—to fine 
the best choice, to make the best decison.” 

In other words, figuring out a lot of things o 
lot faster than many men could with pencils? 

“T think vour analogy ts unfair te the com- 
puter,” said the professor. “We have 4 brand- 
new capability here, to de things we couldn't 
do before, to explore so many possibilities. Tei 
let the truly creative man use his mind freely. 
An incomparable tool of exploration.” 

Modeling! Simulation! Much aircraft ce- 
sening 16 done that way nowadays (page 615), 
An engineer with o light pen draws a cross 
section ofa wing. Then, in effect, he turns his 
computer into a wind tunnel, subjecting the 
wing to similated stresses. 

He changes the shape and cimensions of 
the wing, and when the results look eood to 
him, he presses a key. Thereupon a computer- 
controlied plotting machine will draw. a 
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the spread of blight inamathematcally simu 
lated held of tormatoes. From an analysis ol 
rock data, a gedlogist at the University of 
Siichivan simulates erosion, in show om surc- 
cessive computer-printed profiles how the 
Colorado River cut the Grand Canyon 

SCUrts OF MA)Or COMPARES USe SIMU Ton 
li car production drops, what's the effect on 
the steel industry? How hich can copper 
rics rise before it t=-wise to switch to alumi- 
num wire for winding transtormers? 

Wid how was the duck shooting last year? 
How is duck breeding coming along.in Cona- 
da? From such information the U.S. Fish and 
Wildlife Service creates a moclel to Simulale 
fuck populations for the coming season, to 
aecide how many hunting davs to permit 

It would take all the pages the GEOGRAPHIC 
publishes in a year just to list all of toda 
computer applications 


scrence Projects Stored for Reference 


Hack in Washington, I wisited the Smith 
sanian institutions computernzed Science 
Information Exchange, Keseurchers send in 
bre! summaries of their projects, to be stored! 
an magnetic tape. Any scientist can order 
computer print-outs describing research 
underway in his field, so that he won't start to 
do what somebody else is already doing 

ihe director said he had about 100,000 
active projects on tape, lots of them employ 
ing electronic data processiny. “] suspect that 
LAIN? COMPUICTS 1 Tesesarch is becoming ys 
COMMON 44 Using the microscope.” 

Computers monitor experiments | hey ana- 
lyie, Labulate, and sat hndines, thus fostering 
the discovery of newly appreciated relation. 
ships and proving new theses. Not only in the 
phy sical sciences but also. in biolugy, in arche 
ology (see the article beeinning on pare 644), 
and in the humanittes as well, Throuch anal 
Vas of the recurrence al certain worrls, a com 
puter furnished convincing evidence that || 





Federalist Papers widely thought to have 
been written by Hamilton were by Miclison 
By now | longed for a rest from COMpPuters 
But I couldn't avoid the newspapers, with 
their daly diet of computer-related items 
* Computers in. hospilals analyze electro- 
cortiograms and brain waves; they moniter 
patients progress by continuously measuring 
heart and respiratory functions, temperature, 
and blood pressure 
* Computers th state and municipal emplov- 
ment agincies match job applicants with job 
listings that are truly up to date, so that a 


nin won't go after a position that was filled 
Iwo dave before 

* Lompulters trathe lights at cits 
intersections, changing the sitnals in tune 
with the over-all! traffic situation that vers 
moment, as scanned by miiny sensors 


contro) 


I alse read that computer-made music is 
oe 


puter-wrtten horescopes. For 320, one gets 


pages 622-9) So ts business in com- 
trams of advice and precdictions—every bit as 
reliable, it 
Loampulerized dating services flourish tog 
People love them, even though o com puter 
unce matched brother and siste: 

ind comer Dwo bright young men from 
Wotth Carolina are bn jail mow, but for a time 


Seeins, & any ather horoscope 


they were niding hieh with an jwriti-poverty 
igency in hkew York City, They made « com- 
puter tlirn out Lnousands of checks to nenex 
stent youths working at fictitious pols. Then 
they hac] a bot ol ft 





tose checks cashed, collect 
in’ several hundred thousand dollars 


High Hopes for the “Beep-boom’ Svstem 





| took to the roacl again, to discover what 
electromic data-processing is doing to warfare 

The general who beads the U.S, Anmy's 
Loamputer Syvatems Command gives me a 
fimpse of the automated battlefield of the 
future, Where for-off detection 
sensors, feed dala to tactical 
bv radio.’ 
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TWadcquarters 


The computer 
evilunates what set them off, say enemy tanks 
ol a certain size, [t picks out the right artiller 
pieces, orders the right fuses, arms, fires! No 
time waste We call it “been-beom*” 

This new system will soon be tested on 
the general worries lest | 
jump to moisleacding conclusions 

“Romember, the decisions ure soll wp to the 
he save. “A computer program 
has Value judgments built inte. 4#—it- says 
when certain conditions are met, go this way 
But a commander can punch different criteria 
int the program. And he stavs always in 
vommiund because We pul him either on-line 
as We say, meaning the chain of action passes 
throweh him, or we put him off-line, meaning 
he ucts asa monitor, If the commands coming 
out of the computer look goud to him, he lets 
them be carried out. Tf not, he overrides them, 
with a button.” 

How can electronic data processing assist 
a commander under attack? During a Naw 
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‘Sst? “Heme Sensing Sew Eves to Sie 
: kenweth F Weaver, (hee arn 


Fleet Antt-Air Wurfare 


Training Center in San Dbess, | watch the 


cemornstration wat the 


WERDONS COOPCIMMLOT On on alrcraft carries 
make up his mind as enemy planes close in 
from different chrections, faster than the speed 
of sound. Which of the enemy planes presents 
the greatest threat? 

Che coorcinater sits at a console of the 
wavy [Tactical Data System, which ts fect by 
VaroOUSs sensors—the radars of friendly ship: 
and planes He button guned tor 
pointed symbols jump onto a display screen 
the hostile plities Roun 
friendly ones 


JiPtaSts of 
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Wielding a light pen, a console operator 
Utes Alert (rs Ono computer-linke | 
Lockheed alifornia 


Company in Gurbank Striving to get the 


fathoderoay tube ai 
manu number ct arts quit of & teil 
sheet, he uses his kevboards to maneuver 
ihe pictures aid insert them in a computer 
memory. This information will gulch a ma- 


ching tm cutting out the parts 
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With his palm, he rolls a black rubber 
gadget protruding from the console like half a 
tennis ball. As be rolls it. a bright blip moves 
correspondingly on the screen: he rolls-until 
the. blip coincides with the closest hostile 
plane, presses another button, anil the svstern 
“hooks on” to that plane. 

He presses a third button. Rows of white 
digits appear in his read-out panel, viving 
information about that plane. Its present 
course. Altitude. Speed. Time to target, if it 
keeps going this way. A green digit flashes a 
computer-calculated “threat number”... 2 
ki. The highest would be 7. 

He checks on other enemy planes before 
making recommendations to the skipper. 
Other buttons will unleash the defense, the 
Phantom jets, the Terrier missiles, . . . 

In the future, should 4 real battle be in the 
offing, the admiral in another ship may be 
able to press buttons to cut in with commands 
of his own. So muy the Chief of Naval Opera- 
tions in Washington. So may the President 
of the United States, wherever he may be 

That's the idea of the World Wide Military 
Command and Control Svstem. When com- 
pleted, it will be the biggest computer net- 
work ever built. [ saw something like that 
already inoperation—inside Cheyenne Moun- 
tain, near Colorado Springs, Colorado, This 
is NORAD, the North American Air Defense 
Cammand, a most awesome electronic data 
processing compicx, employing 15 computers 
and 34 wenerals. 


President Himself Can Go “On-Line” 


Information constantly feeds in from tacdars 
around the globe. Masses of intelligence and 
weather dath are stored and constantly up- 
dated. The job, savs a U.S. Air Force general 
in NORAD's Combat Operations Center, is 
to process all this data rapidly; to display the 
gist concisely, and, If necessary, to trigger 
nuclear weapons for air defense. Subject to 
decision from the President, of course. [f nec- 
essary, the President would be night on-line, 

“The only nation in the world that cun 
launch an all-out nuclear strike on ws is the 
saviet Union,” says the general, “And 40 our 
bigwest facdars look more than 3,000 tiles 
over the horizon and inte the Eurnsian lune- 
mass. from England, Greenland, and Alaska 
They pick up a rocket launch. Is. it a test? 
Or a space shot? Or an attack on the North 
American Continent? 


National Geographic, November 1970 


“Within a minute the computers calculate 
the trajectory ond display the answer. If-it 
should be an attack, they predict the Impact 
area. We'd get 15 to 25 minutes’ warning, A 
turget in the north would get less warning 
than one in the south.” 

The general goes home and a U.S Army 
colonel takes over the operations console. 
“There are thousands of commercial planes 
in the air all the time, and we don't want to 
see those,” the colonel says. “Hut if one isn't 
in a position where his Might plan says he 
should be, the computers pick him up, That's 
an ‘Unknown.’ A red light goes on, and if we 
can't identify him fast, we send up fighters to 
take a look. 


Radar Watehes Soviet Planes 


"Of course,” ales the colonel, “we routmely 
keep an eve on a few ‘Specials’ we're inter- 
ested in.” He lights a cigar and reclines in his 
swivel chair. Sixty-three buttons glow to the 
left of him, eighty to his right (page 626), He 
presses one, 

(On -his screen appears an outline of easter 
North America and part of the Atlantic. Near 
Newfoundland glow two dots with tiny tails. 
He presses again. Letters and numbers appear 
alongside the screen. “NN37OQ, the Russian 
Aeroflot fight from Murmansk to Gander to 
Havana. NN245 is going the other wav, Ha- 
vano—(Cander—Moscow."” Another button 
brings up a little triangle off Cape Hatteras: 
VEO!, a Russian fishing trawler. 

The colonel presses the button marked 
“World,” and another button, J see the path 
of a Soviet Cosmos satellite, A blip marks the 
spot where it was a second ago. The colonel 
save, “We track every man-made thing in 
earth orbit” 

I was an uneventful night Cosmas 22! 
over New York. Cosmos 236 over Anchorage, 
Alaska. The airborne command post of the 
Straitesic Air Command néar Kansas City 

Then @ red fight went on, An Unknown 
popped up over Californian, going east. 

lt turned out to be United Atrlines Flight 
14. a DC-8 scheduled from Los Angeles to 
Kennedy Airport, New York, with 50 passen- 
gers and a crew oof 7. [t had been hijacked 
anc was heading. for Havana 

I headed back to MIT, whose researchers 
tleveloped so much of today's computer gade- 
etry, What's in the future, for nonmilitary 
men like me? 













ATHPORT THAT NEVER WAS; 
As if seen from a cockpit, a 
computer-drawn runiray 
looms realistically a mile and 
a half ahead (top left), at 600 


PATACOMEL OY Be DALE gD GS 
feet (center), then a mere 25 
feet away (bottom). Finally 
the “plane” rolls smoothly to 
a stop—or crashes into black 
oblicion, 

These vivid scenes flash on 
fhe screen of a new compuiler- 
ised flight simulator (abore). 
General Electric engineers 
designed if fo train pilots 
without the cost—or peril— 
of actual flight. Here a pilot 
ceer the simulator as another 
jet appears to streak across 
the screen before hum. 
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seat, six-wav power-acljustable seat ecient 
iypes of steering wheels The computer ar- 
raAnwes hor the right [arts to Teach the richit 
gssembly-line station at just the right moment 























People-picture 
of megalopolis 


Fed o meal of geography and census 


ew Tan O70 (Ndsmotiles could corn- 
ceivably be mathe here, without any being 
exactly like the other? The programmer 


fizures, a computer prints 
WICeS; NOL every OpPlion CAN Oo MIO EVES aut hia of the northeastern 
model He lakes cight Hours tO ‘pearls United States showing Pe eco 
program, aml 18 seconds of computer tim natives ax motnthin Meats 
Phe answer is 61,758,79$3,548,151,070,414 identified in the inset sketch), ‘The 
What else lies ahead? A lot of computer- 


ized paving of bills. Sav you keep an account 


Eran oHemonsirates na t he 

ompiter tan transtorm naked 
in the bank and make a purchase in a shoe fumbers inte meannetol clieplave 
store. The clerk takes vour bank credit cari, 


inserts it into an attachment on his Touch- 





aEyY To | 
Tone telephone, and punches in the ee bere LAY 
amount. The bank automatically cle 
ducts that from your accoum, and 
credits it to the account 
of the store 
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be litikeel to telephone lines, so that's oOmMmputers 
rend the meters from ator and send. oul the 
Hills They could place be connected to bank=: 
Cisiomers Would then fined utihtv charges on 
their monthly bank statements 
Your credit card will be truly 
thell-proal th be 
Computers will 
crammed lo recoynize finwerprints 
ramidiy. Eventually, 
[Trooper stops 2 suspect, Dt MAY asx 
the man to put his thumb ona little 
screen in the patrol car—tfor 
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presses buttons, and they appear on the scree 


ebyt to) ae 
With collelmues, he 


Cones 


too. To dictate o letter, be punches wp his 
secretary, at her office cesk or at her terminal 
in her home She'll type it on her keyboard 

and the text 


office, lo co inte the Gles tinal inte t tig fri 


will emerge in the downtown 
a, Coe 
shell send electronic impulses directly to the 
mito 
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(is 2 Question Of economic prad ticality, and 
I trust no predictions on that 

On the other hand, computer technolo, 
expectitions 
Computer performunce, in terms of caparits 
and operating speed, continues to grow by a 
lacior of ten every two and 
Hard the <pee of manned flight in 
sich a tate, an astronaut could 
have orbited the earth nine years after Orville 
Wrcht wobbled aloft at Kitty Hawk. 


The fact ie that the first “electronic digital 


may vel outsinp the experts 


4 hall to three 
Vere 


creme ot 


computer, with a variable program stored in 
“0 wee A proper definition 
nol in operation witil 1950. Al present some 


isle mary WALES 
70,000 are in use m the United States and an- 
other 20,000 abroad, chiefly in Europe and 
flapan 





Technologically, 99 percent of these 


COMPUTE: are ase ese ent, ond even vA i- 
neercareawercl be what t alreacy being tested 

For data storage, not mienetic tape but 
holograms, or iuser pictures.” For processing, 
not wires for electronic mmpulses to travel! 1m, 
bul laser beams. Not a million protessing 
a hilljon per secon 


wos 


Stes [er sa atic, but 


Sch gelyvance= oenmolt inereised 


TO Ls such steeds will 
enable @camputer to serve hundreds or thou- 


mo dita sloraze 


sans Of USETs ANG etil| respond “Ls raipells as 
These machines mueht cost 
adet more, but their cutout, unit bv unit, will 
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become cheaper. Many new applications will 
be cconomically feasible 

And so | may vet have achance to st home 
and punch my push-button telephone to ask 
il bom puter for the best car route to the beach 
on Labor Day, and see the directions spelled 
out on my TV screen. Or see my wife pushing 
from the 
with the churges muto- 
matically deducted from my bank balance— 
without mistakes’ Bul to extend such services 
households mught put 
stress on the telephone network that it would 
hove to be rebuilt, «@ matter of adecace at least. 


thease buttons to orler baresins 
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Bigzest Computer Grows in Pennsylvania 


Architect of what muy become the meal 
powerful computer vet is Dr, Daniel L. Slot- 
nick of the University of [linois in Urbana 
Here was brought forth one of the classic 
computers, the first ILLIAc, in 1952, Dr, Stot- 
nick's baby ts the 1LuiAc iV, being built im 
Paoli, Pennsylvania (page 631), Would it realls 
equal the enpacity of ull ether computers in 
the world combined? 

“That would be one hellish coleulation,” 
said Dr. Siotnick, “hut it's probably not far 
rom ngot.- 

Marvelous, 236 processing elements, a tl- 
lion operations per second. Who neces all this 
computer power? The U.S. Atomic Energy 
Commission, for one. seeks the biggest and 
most advanced computers, to design nuclear 


Working on the railroad... 


Crolden strands in the elint of sunset, 


stec!) tracks ol the Santu 


wut fram the hump, an cnet that 
feeds cars onto the proper tracks for 
assembly into train Onee the do 
main of the svwitchman, such yards 
today take orders from computers, 

The machine stores init. memer 
ou list of whet cars to shunt where 
iter vard engines have pirshed care 
up the far side of the hump, the com- 
puter aotimtes the proper swilches 
then brakes the cars for safe link-un 

Vardmower (for left) will take 
over at his mutual control panel i 
the computer fails, of if an undlent 
feel car reaches the hump Railrogeds 
glen increasingly adopt ACl—Auto 
matic Car Identifcation—in which 
reads a moving 


: Serne beum 


Frepoht cars coded label (oti 
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Behold the Computer Revolution 


wenpons and to make calculations for peace- 
ful atomic uses. Could Br. Stotnick cite a 
homelter application? He -saicl: “Weather 
forecasts, one to two weeks aheacl, accurate 
bevond anvihing now possible. Ideally we'd 
have readings taken at some 8,000 points 
around the globe; at 10 levels above each 
point, and 4+ different measurements at each 
level Altogether, more thin 300,00) meadre- 
ments, 1LLIAc tv could digest all that, fast” 

Bigger, faster, increasingly interesting. But 
as 7 toured the loboratories, what intrigued 
me mist was the programming done to devel: 
op so-called artificial intelligence 


Robots Can “Learn” by Experience 


At the Stanford Research Institute in Men- 
lo Park, California, 1 watched a computerized 
robot moving about and making decisions on 
its own, “learning” asit went (page 608). Such 
machinery, [was told, might precede men in 
exploring the bottom of the sea, or the planets 
—their microphone ears hearing things m 
frequencies humans cannot hear, their tele- 
vision eyes seeing things in the infrared por- 
lion of the spectrum, 

How does a machine learn? By trial and 
error, 

T hae found that owt at MIT too—from a 
25-year-old Missourmn, Richard Greenblatt. 
He hac written a chess-playing program for 
a computer employed by MIT's artificial- 
intelligence team 

“In any given situation, some moves look 
more promising than others,” he said. He 
drew meé o “decision tree,” showing various 
branches, or possible moves: 

Having male a losing move, he explained, 
the program will clip off that branch, And so 
it will sooner or liter wind up with the opti- 
mim path. “Now I con't feed im moves any 
more,” he said, “I feed in principles. The 
learning process is already builtin. While it's 
plaving, I don't feed in anything, of course.” 

In 1967 this had becone the first computer 
to Win a tournament game Now its official 
rating wos close to the median for tourna: 
ment players in the United States: 

Could 1 play? 

“Sure,” said Richard. “We had a professor 
here the other dav who said computers can't 
think. It. beat him,” 

It beat me too, with its tenth move. Could 
Ttake my Inst move back, and play on? 

We went to twenty moves, bo thirty. More 


627 


and more young men gathered around. Forty 
moves, fiity, Lgotoutofa trap rather elegantly, 
[thought | looked around and wis surprisecL 
Why was everybody rooting against me? 

Queen from Quecn's Bishop & to King’s 
Rook 8! The machine had nailed) me with its 
fifty-ninth move. There was a great sigh of 
relie?. Richard said, “You lasted longer than 
most people who come in here” 

His program can be adiusted to look two 
moves ahead, or four, or six. lt cannot possibly 
lock uhewad to the outcome of all possible 
moves—that would be a number with more 
than a hundred digits. No computer envi- 
sioned today would be capable of such a thing, 

But the thought of things that computers 
may do before long gave me pause. Says Dr. 
Herbert Grosch, a senior researcher in the 
Center fer Computer Sciences and Tech- 
nology at the National Bureau of Standards: 

“Many machines now can derive totally 
unexpected information through procedures 
the builder cannot fully predict. An advanced 
machine, programmed to evaluate its own 
performance by given criteria, may determine 
that some criteria are worthiess and others 
more important than indicated in the initial 
programming. The human programmer. has 
no way of knowing about these shifts in cri- 
teria Values. He only knows that be gave the 
machine the capacity to make them.” 


Computers May Act on Moral Values 


Even today’s computer technology—primi- 
tive in view of what is likely to come—permits 
the design of machines that adapt to a chang: 
ing environment, repair themselves, and 
make new parts. as needed. Moreover, serious 
men with impressive credentials in data proc- 
essing donot think it at all unlikely that some- 
day computers, supplied with feelings ane 
even moral Values, will make decisions based 
on those feelings and values; as well as on 
what their sensors perceive 

Right now there is growing concern that 
computer technology can damage individuals, 
and curtail the personal liberties of all 

U.S. Senator William Proxmire of Wiscon- 
ain warns that as credit-hureau files on some 
120 million Americans are computerized, and 
linked into nationwide data banks, question- 
able information and data-processing errors 
are traveling faster and farther than ever. 

“You could lose your credit, your Insurance, 
even your job, because of such an error ina 











= 








ls iE} iS. 


Students swing to machine-made sound 


Like the inside of a gigantic jukebox (left), the University 
of [linois Assembly Hall churns with garish lighting 
during a fice-hour marathon of computer-created music. 
Presented by composers John Cage and Lejaren 
Hiller, the concert features the din of 51 loudspe: 
pouring out notes that were bath ecored.and taped by 
machines. Seven harpsichordists simultancously 

One listener lies trancelike in a blur of swirling 
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Akhenaten basks in the benevolent rays of the Aten—the sun god—on o block from 


Computer Hel 


WINFIELD SMITH 


By RAY 


HIRTY-THREE CENTURIES AGO, 
ut Karnak on the east bank of the Nile. 
BR great temple rose—an vast complies of 
SE rucClLures tht Mit have extended EQUGNE than 
a mile into the desert 
Built by the revolutionary pharaoh Ameno- 
nhig iV, who later changed his name to Akhe- 
noten. the temple stood complete for I[rttle 
Then tl 
razec ancl cannibahzer 1s i Snurce of stone 
for succeeding monuments, 
are still stancling 
Aly vood fortune has been to direct an 


more than two decodes amish, 


same of which 
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intriguing research program that has suc 
ceeded in reconstructing on paper much of 
the mctul remarkahle 
builcing. We have based our work upon more 
than 35,000 of the temple's decorated sand- 
stone blocks, stacked away over the vears in 
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storehowses anc in the open, after excavators 
and restorers retrieved them while workmeg 
on oLher a a me Were fecaterd ns ToagFr 
away as Europe and even the United States, 

Through photegraphy of the reliel-carved 
faces of these blocks, and with the aid of a 
Computer, We have matched thousands of 
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the Pharaoh's long-dismantled teniple—“world’s largest jigsaw puzzle” (pages 642-3), 


Re-create an Egyptian Temple 


stones and hove seen superb works of art take 
form figarn after thousanecls of years. We have 
been able to re-create; on paper, o pillared 
courtvard sumptuously embellished and dedi- 
cated exctustvely to Akhenaten’s consort, the 
proud Queen Netertiti,a woman who inspires 
worldwide tuscmuation even m our day, Her 
couttyard m& a ceremonial structure T believe 
to be unique in the history of heyptology 
The inception of the Akhenaten Temple 
Project goes back to 1963, when the late Dr 
Wilf Smith, a distinguished 
acholir from Bosatan, came to the United Arab 
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National Geovraphic Photographer EMORY KRISTOF 


Republic, Bill wanted to examine o single 
block that had captured his interest veurs 
carher, and [ went along with him to Karnak 

Phe Nile that blazing day flowed blue and 
serene yHist Fuarnak’s templed shore. Step- 
ping down from the horse-drawn carriage 
that had browght ws from Luxor, Bill anc | 
walked past columns, pylons, and sculptured 
wills, some of the noblest relics of ancient 
Reyvpt’s Age of Empire (pages 646-7 and 632) 

There was nothing in that bright spring 
morning to hint that this roval seat of phar 
phot to confront me with. the 
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Holy realm of anctent Egypt, the area now 
Rriewn ah Thebes blassome with monuments 
The exact location of AR benater’s temple remains 
unkown AMieny of ite stones were te-ueed for 
foundation: aol Allin the monumwnts ol Karak 


napiit inna 
er CE * ; 


For simplicity and economy we used black- 
and-white film, but one of our staff always 
was on hand to record for each carved block 
the most minute detiuls of colors still clinging 
to costumes; flesh, jewelry, Bowers, animals. 

For our analysis and matching program, | 
found a Cairo office and assembled a staff 
Nearly all those enlisted were graduates tn 
Levptology from the University of Cairo." 

We set to work. James Delmege aimed his 
lenses first at blocks in Karnak’s largest store- 
house. On a good day, Jim and his helpers 
cuuld photograph about 41). 

None of us will ever forget the thrill when 
we achieved our first match of two Aten Tem- 
ple blocks: 1 was in the office when Asmahan 


‘Shoucri (page 642), an attractive young 


woman with three school-age children, cried 
out with an exclamation of delizht She had 
aeen that photuprints of two blocks fitted to 
form part of a scene showing sunrays and a 
hieroglyph. Most suspiciously, the inscription 
sad, “The god's heart is pleased.” 


Akhenaten Challenged Even the Gods 


What rewards warranted this elaborate ef- 
fort to let these temple stones spenk once more 
to men, after so many centuries of silence? 

The challenge lav in the complex personal- 
ity and unorthodox goalsof Akhenaten, whom 
the American Egyptologist James A. Breasted 
termed “the world’s first jdealist ... the earti- 
est monotherst, and the first prophet of imter- 
mationalism—the most remarkable figure of 
the Ancient World before the Hebrews." 

Then, too, we shared the common curiosity 
about the eccentric king's marriage to Neler- 
titt, that <wmbol of queenly pride and beauty. 

The Egyptian empire wae still in its golden 
tee in the t4th century #-c,, when Amenophis 
Wl turned over control of Egypt to his sen, 
The new ruler may well lave been still in 
his teens. 

Though the son, Amenophis FV, apparently 
possessed o brilliant and décisive mind, his 


"An internulional group of Reyploligies collahirated 
mi tin Akhensten Temple Preject. Without the enti 
etic supipertel Dr. Sarwal Okasha, Minister of Cultere 
inthe Unthed Aral Resubilin, and Dh (sama! Mukhtar, 
Linder-Sectiary of Calture. the effort could net have 
succeded Dr. Chorles F_ Nims, Profesear of Equptelegy 
af the Oriental Inetituie of the Dniversity al Chicaen, 
preavided expert comnct ws Mesifent ievptologia Prine 
‘orwultanie inchoate! but AL Wilkin, Professor Emeritus 
at thie Obert Petitute, Oe Herbert Riche, Director ef 
the Swiss Archocologieal Institute in Cate, and Pry 
lesser Abdel Mirnetm Alu Raker, fore beael of the 
Eexypiology Despartinent of the Oniversity of Caine 
Cither cistingnithed scholars, te truncate be renvtiny 
individnally, afore! invalnoble mbvice ond onsite 
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puter lists classified distinctive features for 
each stone 
We used I lists, one for each 
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Mor Ly pe 
decoration, There is one list. for in 

stance, for figures (subchvider uneler kines, 
GUeECHS, DrIncesses, priests, anc so lorin), an- 


other for sunrays, and others for hiernpelyph 
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lemp 
ton rig pattern. They had 


L : 
1 & e i i J . 
le masons fit] buh the walls according 


wy tly fone 7 


i 
fiek | 
i 


iii bs Pe Bee 


ih 


Pee PS SA ea Twat | ‘i 


Putting the pieces back together 





| Hire AUTHOM'S TEAM be- 
fins to maich photo 


rraohns of block=—aé virtu 
ally inpoassible jot witht 
acomputer. Even concel 
able caetait—chiors of re 
PTL TUE LT ae Se, rad 
iiher features of Agure 
anges of sunrays, Mero 
givypoas—wan tid inte an 
IBM computer in Cairo 
which In turn prepared 
Listings wl shores with 
fhlated characteristics 

Nirs. Asmahan Shoucri 
lAbevel, cutting out blocks 
from © print, had alredels 
matched two stones the 
Plaats plate tefore her: at 
enlargement of ome rests 
an. the stand. Dr. Saved 
Tawhk checks a listing for 
ackiitional blocks 

Dime ot the iretanuceesstul 
niahchinas, Al jeti trew 


Balt ine score it Frnt 





Which began with the heardet 
of Akhenaten's mneht elbow 
EST een Wee lo comtilt the 
computer list of all blocks 
with figures of Akhenaten in 
thie proper scale, Possibilitie 
were norrowed by chechkine 
for such characteristics a 


6 onfoanle faring left and 


Cuio at houlder height 
Thus the numbers identify 
ne ont Pee ey 5 Ot) 
ten fete mn tive shot of the 
clive tebe ruler 2 bower lett 
were locabed gana the tiled 


matched to the elbow ston 
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altermaiting rows of headers (small end tacing 
outward) and strétchers (hong side out). So we 
niwnive knew which type of block we sought 
above or below the one to be matcherl, To 
this rule we found one notable exception. In 
Wefertiti's pillared courtvard, hearers ap 
peared! only in alternate courses at the corners 
of the columns 

Actual matching & a painstaking proce- 
dure. In one instance, Said CGrohary, oneot my 
la, warned to finel the match for a block 
chowing Akhennsten’s nieht elhow. He “asked” 
the computer for the numbers of oll blocks 
with king figures:in the required scale. This 
produced 218 print numbers: Knowing from 
carlicr cxamples several other features that 
hil to be present m the sought-after stone, 





4 Ht | ae eri nce the Colin” entoes on nite Sa 
priate list, and guickly narrowed the choice 
to a single block (preceding pages) 

Bringing the paired! prints triumphantly to 
my office, Said was so excited he tripped over 
the threshold’ 

Where at Karnak har) the 
stood? The question persistently arises, but 
as Vel there @ no definite answer 

Less thanca hundred yards enstward from 
the eastern gate of the Temple of Amun, earl 
explorers found the bases of IF 


Sien ‘Temple 


more-thoan-life-size statues of 
Lkhenaten ranged around the 
southwest comer of an 
arta presumed by some 
archeologists to hawe been 
within the Aten Temple If «a, 
part of the temple may have oc- 
cupled the area north of the statues 
T suspect. instead, that the temple 
extended est of the-statues (upper 
map, page 645). Perhaps remains of 
the foundation will be found some 
tine under a neivhborting village anc 
the freld« bevond it 
Atter Acnhenaten + death the Aten 
Temple at Karnak was cannibalized 
lor new Monuments. Smenkh 
kare may have reigned bricty 
after Akhenaten. Then, 
following the reins of ly 
lutankhamun jane Ay, iy 


“The Beautiful One Is Come.” 












the commoner Horemheb becanic king. He 
souzhL bY every mirans to crase memories of 
the Aten and its roval sponsor. 

Horemheh built the mighty Seconded Pylon, 
now partly restored to its ancient majesty 
Such étructunes were favared manuments in 
ancient Eyypt. Trarittiionally a pylon hacl two 
wings in the shape of massive truncated 





pvramics flanking a lintelec gateway 

Horemheb used thousands of Aten blocks 
m foundations and for core stuffing of the 
Second Pyion. Ae took pains never lo re-use 
any of the Aten ‘Temple blocks where their 
décorations could be seen 

Nearly 33 centuries Inter, a Frenchman, 
Henn Chevrier, partly recdressed the despolt- 
ation of the Aten Temple. The Revptians in 
926 put Chevrier in charge of excavation 
and reconstruction at Karnak, and HW was 
he Who brought to light most of the Aten 
Temple blocks, «5 well as many frazments 
of the 27 statues. 

Cohevrier is still living, and 7 have the pleas 
ure of his friendships When | recent) visited 
him in his Paris apartment, his eves lit up on 
hearing of our present effort to reconstruct 
the Aten Temple through photographs 

Chevrier, to be sure, came upon the talatat 
accidentally, He found them in 
post-Akhenaten column founda- 

tions and in pylons he had under- 
taken to restore. 

Listnantiing the Second Pylon, 
mricyously damaged hy earth- 
quake or ground subsifenice, 

Chevrier found its great 

store of Aten Temple blocks 

some of thém had been com- 
bined Int Seven puxzling 
structures which Chevrier 
called altars. Under our pho- 
Lorraphic analysis, thes 
turned out not to be altars at all 
Dut parts of a unique ceremonial 
enclosure 

Several of the strange assem: 

blages awaited our scrutiny in 

an outdoor storage grea. Thes 
were square, almost six feet 
en i sicke, fined as much 


Phys translates the name of the fascinating Nefertiti, 


Akhenoten’s wife, who was worshiped aso goddess. The famous bust of the queen (above), 
breathtaking in ite rediam, procliima her lovelinest to the modern werd, Distortion— 
virtual caricature—chorncterres other art of the Pharaoh's time. The temple block al neht 
unit another shown on the cover exacecrate Nefertiti‘s delicate face and slender neck, 
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could only be slices removed from souring pillars 

Sonn we found, scattered through our thousands 
of tulatat photographs, numerous blocks identifi: 
able ascomponentsof pillars. We now haye matched 
hundreds of such stones, enough to confirm that 
al least 28 pillars mist have stood tn the courtvarel 
Of our temple 

Decorations on the pillars consisted exclusively 
of likenesses of Gruecen Nefertiti and her princesses 
These tiures—scores and scores of them—com- 
posed An extravagant and splendid exiultation of 
fenuninitv.§ The pillars of this particular courtvard 
bore not a single fituré of Akhensten, nor even ans 
Imscripbonal mention of him. in fect, nothing mas- 
culine—not a courtier, a fan-bearer, or even a male 
lar blocks 





animal—appears on the pH 
Nefertiti a Power Behind the Throne? 


Eventually we were able to establish the dimen 
sions amd placement of the pil 





rs. (hor Lait lem 
labored long and patiently to document the paint. 
mg on the preceding pages. Artist Leche Greener 
has re-created the tmoament when Nelertit: first 
visited the magnificent pillared courtyard that hacl 
been erected in her honor 

We are compelled to reappraise the stature of 
Sefertit.. We bebeve that, while still in her teens, 
oe! Wee recounized with a large courtvarel cdecti- 
cated exclusively to her person anc containing no 
hint of the existence of her Pharaoh hushbanel. Such 
a tribute, to our knowledge, was never accorded 
any other hevptin queen, before or after Nefertii 

Phere is strong evidence thal Nefertiti hele di- 
vine status at an early age. Pravers were addressed 
lo her, indicating that people believed she had the 
nower of granting human requests. Even her nurse, 
Tey, was called “the great nurse, the governess of 
the goddess.” 

With intellect to match her beauty, may not 
Nefertiti conteivably have been a power behind 
the throne? [| am confident that our work will 
ndvance this speculation 

Studving the blocks from Nefertiti'’s courtvard 
we noticed that defucements were concentrated on 
blocks in the Chevrier structures. Rarely che we 
find defacements on other pillar blocks 

As Akhenaten’s armv commander, Horembeb 
must have worshiped the Aten. Later, as rulerol all 
Kevpt he probably sutlered embarrassment-about 
this religious background We beheve that, to cis 
tract attention from his past, le staged in the sec- 
ond Pylon an ostentatious cemonstration of his 
contempt for the disceorded order of things 

Well and good—but why Nefertiti as a victims 
1 Aten PefiMme 2 speciai stigma 
quite possibly attached to Nefertiti, perhaps even 
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Frowning Pharaoh Horembeb (far right) 


direct: the desecration of stones from Nefer- 
titi’s courtward in this paimiine basec| on the 
authors styles. Scratching out the former 
queens face atid slashing the hands of the 
Aten, the sun god, precede Lhe renominine 
burt of =tchinns from Nefertiti 4 COUTTS 
inside the Second Pvien. Horembeb rose to 
power Within 15 years of Akhenaten 4 death 
As a military offieer under Akhenaten, he 
doublies= once worsarpel the Aten: Ncw, 
with the old was agin in vorwe, he mn 
howe withed to erase the momorm of his eorls 


nevotion 





and express hi contempl for the 


lead queer 


VRhenaien weakened, 
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perhaps tried to <tiflen 
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her hushanel’s 
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Evidence of on Act of Revenve 


Bevondl these reasons, there may have been 
bad blood between the ghaomvuraus queen and 
Horemheb, He may have suspected her 
ohopposing his rise in influence 

Hence. this act of déegrocation, to show his 
scorn fot the tormer queen. Perhaps in full 
view of mvited guests, Horembeb supervised 
his workmen as they obliterated Nefertiti’s 
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te crush Nefertiit svinbolically and to infltet 
this beautiful creature the indignity 


eine turned unside dawn. She was expected 
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thus con@ealed the 
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to be lost forewer from men's sight 

AL Akhenaten’s roval city at Amurna, ar- 
chedlagists have retrieved enough of palaces 
temples, smd 
ment the sump 


noblemen 's mansions to docy- 
uous scale of roval living 
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Aoolowical gardens, pools, logins, and sunken 
faircdens, brewerles, bukerws, and stables sur 
rounded the god-king. hur temple blocks are 
conhrming that similar luxury cradled Akhe- 
mien and Nefertiti at Karnak 

Smaurna, with its wealth of tomb art ane 
is nue to the cs 


inmecribed stelac, has given 
tinctive:sivie of exugmerated naturalism that 
isa cultural hallmark of Akbenaten’s era Vet 
the huve Akhenaten statues found at Karnak, 
and now the Aten Temple's human figures 
prove that trachtinonatism had vieleledd to the 
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Honoring the Aten, a woer- 
shipper pours a libation before 
un offering table: his other hand 
holds a gift of burning fond, 
Flanies orise from bowls of 
off on a low table of righ. Hawes 
of eich tables were found bye 
the thousands of Amarna. the 
city huilt by Akhenaten 240 
miles north of Thebes 
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distorted “Ammarna stvie” well before the new 
cry wis Dwalt 

In corner reiens,: Reyvptin artists hoc often 
depicted! other people with their pharaohs 
features, However, the bizarre exaggerations 
of the Amurna Stvle may have reflected Akhe- 
hoten s orcders or the artisia’ clesire to flatter 
thor toler ty making the conons of Egyptian 
art conform to his abnormalities 

The new fashion in sculpture ane painting 
Che! Cr men 


wes not exclysive, however 


portraved their figures in an idealized <tvle 
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Phousands of Stones Still Lindiscovered 
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that such 
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features of flawless periection 


progress toward 


mit While thie moun Of Structures 


raphic files naw contain, pic- 
A Var 
than half the reltet-cut 
Aten Temple ever 


ime, aid) that the total of decorated thocks in 
the temple may have approached 85,000, 

Undecorated blocks, probabls 
Hhuimerntis, We have isin 
formative: Very likely a quarter of a million 
decorated and undecorated: stones composed 


iwite was 


nasser) by a5 Linine 


the whole Aten Temple complex when first it 
stood, shining and complete 

Qur Eeyptologist mcdvisers waned I share the 
opinion thateonly the uvterior wall surfaces 
were dercoruted, Assuming 
stom) 15 feet 


that the walls pen: 


erally hich their total 


over 





Original paint «till clings to 
the Pharaoh's fooe in this block 
four in the Ninth Pylon. Tis 
location above the greured- 
water level helped preserve it 


Loping through o field, « fe 
mile hvens appede in one of 
thetemple's scenes from nature. 
‘The antral ancl hermate, whose 
haunches and tail can be seen 
at lower right, were carved by 
an artiet of conmstimmate skill. 
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at vanished glories 


Stnuows: hands probably be- 
longed to the Pharaoh and his 
queen, the author believes. The 
female hiened appears in wellow; 
matt af the rec punt wusaally 
applied to male flesh his van- 
heck The position of the hanes 
eee to indicate a departure 
from ike formol lorily por- 
travats of earlier pertors. 
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length, simple arithmetic suggests o temple 
complex about a mile long, with more than 
Iwo miles of sculptured scenes embellishing 
the pillars, walls of its courtvards, chambers, 
and sacted enclosures 

Wall scenes that we have 
vary greatly in size; but they seem to have 
averaged about ten feet in width. Our tally of 
blocks thus allows us to conjure up an Aten 


roconst tyuctecl 


Temple adorned with at least a thowsanel 


Marnificent scenes! 
Carvings Re-create an Eventful Era 


The talatat we have already matched com- 
pose hundreds of groups, from isolated pairs 
cdramati 
comprising 30 or more stones. Ax | pore uve 
these exquisite: reliefs, | imagine 
camed back to that colorful era 


cit block« Lh} hgh nheti-mosaics 


mvwself 


4A peak of pomp early in Akhenaten's reign 
was the roval jubilee he staged, probably in 
the fourth vear of j 
cra 


his rule. | a0) COW ee 


TI Ly Pharm Ms 


he never held anther 





Aten Temple must hive been uncer consatnic 
on wl the time, and a large numbér of our 
talatal are “culouts” from scenes commemo 
rating that sumptuous ceremony. Panels de 
relimous homage are mterspersed 
with carnival leiue hifi gehts MUSICA, dancine 
witls, and wrestling matches 

Perhaps a veur or two later, when Akhe- 
naten and (luecen Nefertiti mace their first 
roval review of the completed Aten Temple, 
un air Ot festivity and lowal adulation must 
hove greeted the ouple. The scene Sunely ws 


matinee 


one of extravagant display. Elaborately pre- 
pared toods—fruit, ducks, haunches of rome. 
nich confections—were laid out on row upon 
row of offering tables to honor the Aten and 
his earthly representative. Hordes of citizens 
of high ane lowly rank must have cheered 
Lhe god-king s progress 

Evervwhere resplencdently: decorated walls 
wreeted the roval pair. They saw their own 
likenesses endlessly repeated, Akhenaten and 
his consort viewer scenes showing Croup of 


Ancien! walkway of the mighty, 
the castern access to the Teniple ial 
LUN 
th ued) by dark-robed Epeption 
women. [in 1925 two statues of Akhe 
niten came to ieht in this aren, Henri 
Chevtiecr, Director of Works at Kar 


ttk forsrre than 20) ven s, Worcher ee! 


ni Raarnak rewerts hi o force 


others. ane 
He cis- 
ant sulotyres hye 
once existed and concluded that they 


riarked: the site of 


whether there bie] hoes EI 
beer ry ill carciul Choa aon 


covenetl that 2 


Akhenaten's tem 
ple. The latest theory places it some 
[00 yards ena] of this still-staniine 


te way (upper me, paiee fs) 


Colossus of Akhenaten (diht) tow- 
cxomining cal 


Containing two of the sun 


crs above the author, 
Tower fhe: 
appellations Tt is preserved in 
the Eeyotian Museum, Cairn 
ARhenaten directed his artists to 
Ppertray him truthfully, sotte esperte 
believe. Slight vwariativns occur in the 
statues, but all deport the Pharach 
with peculiar piysical characteristics 
hatchet chin, slender neck, bulbous 
belly and thighs, ancl spindly jower 
lite— probably the outward siens cf 


t glandular disorder 





Wir prisomes—siark remincers of the vast 
extent of Egypt's empire, which, in Akhe- 
naten s earliest vears, embraced large areas 
of the Cpper Nile, as well as the eastern shore 
of the Mediterranean Sea One often-repeated 
scene portrays two rows-of nchly-garbed but 
miserable-looking captives, linked by ropes 
around their necks 

Our photographs show us what Akhenaten 
surely adnred—scenes of sacrificin) slaughter 
of steers and glimpses of men and horned 
beasts in rodeo-like tests of streneth. Snakes 
were sacred in Ezypl, and we have counted 


6e4 





representations of cobras by the thousands, 
lind a Vanety of wild animals (pages 650-5 1,) 
Flowering plants and waterfowl! in riverside 
marshes compose other vianettes of nature. 
Hierogiypks have given us a name for the 
temple Per Aten (House of the Aten), seem- 
ingly applied to the over-all sanctuary com: 
plex. Minjor components were the Gem pa 
Aten (The Aten Has Been Found) and Huet 
Benben (Mansion of the Benben) The Ben: 
ben wos & massive pyramidal block, tradi- 
tionally the snered focus of a sun temple 
Chur talatat will almost certainly give us 











clues to the elusive background of Akhena- 
ten’s theology. Did arevelation inspire him, as 


in the case of other prophets? Or was his ten- 


dency toward monotheism a reasoned ileal? 

People ask me, “When will the Aten Tem- 
ple be restored so that vieilors can wander 
throuch its halls and courtyards?” It is impos- 
sible to-surmise if this will ever be done. Phys- 
ically, it would require the inclusion of tre 
mendous quantities of new stone, and the 
task would be enormously costly 

lam confident, though, that many of the 
jovely scenes we haveassembled will somehow 





““Thow appearest beautifully 
on the horizon of heaven, 
Thou living Aten, 
the beginning of life!” 

HY TO THE ATEN 


Warm rays from the sun disk 
dewend an the monarch. Akhe- 
naten euides hie poval chenot 
with his wife Nefertiti behind 
hin, helding on for dear Lhe: 
attendants follow, mone of the 
most nearly complete siene 
wet assembled by. the author's 
(enim: Artists(areener and Bian 
chi sketched in the rermuimeler 
ol the scene ofter aluclving stm. 
lar temple reliefs 

Slowly, Akhenaten’s temple 
emetoes from oblivkon. [f furs 
become available for actunl 
rrasstmbly of the blocks, the 
author's identification numbers 
will reveal the prece location 
af cach aoe in aw starchous 
OF (2 TUSseuMN 

In the meantime, Eycypterle 
gids the wet aver will he able 
to study the photographic re- 
creation of this great temyie— 
ail vain new knowlerler of a 
roval couple whe followed one 
god while the rest of the world 
atill worshiped mans 
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be re-crected for the world to admire. Perhaps 
ac¢lected assemblares of blocks can also be 
sent abroad as touring exhibits. 

Whatever happens, we consider it a priv 
eee to have laid a cornerstone for future 
research on the Karnak Aten Temple. The 
value of the computer us an archeological 
tool hase heen established without question 

Rest of all is the satisfaction of having 
retrieved beauty and knowledge that seemed 
destined to oblivion when ancient Revpt nur- 
tured and then destroved the startling innoya- 
dons of the god-king Akhenaten THE END 
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By MIKE W. EDWARDS 
Photographs by BRUCE DALE 
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OWN FROM THE HILL. 
the old song drifted. down 


! through the pines anid the 
hickores., dowr to where I sat 
with the men who had come to 
raise Lonnie Lee's house. 

The words, bittersweet, told of 
a surcease of daily cares: 


There'll be no more sorrow or pain to bear 
fn thathome bevond te sky; 

A glorious thought wien we all get there, 
We never will say coodbye. 


Day breaks early in the Ogark Highlands 
in summer, and mith rise with the sun. In the 
hamlet of Fox—a handful of houses scattered 
like browdcast wheat around a dusty Arkan- 
sas crossroads—neighbors, kin, and friends of 
Loonie Lee had gathered before seven o'clock 
io begin building the new home. 

Perspiring under the fierce sun, they hid 

hauled stone forthe foundation, nailed in floor 
joists, raised the froming of one wall. 
At noon they had taken their well-earned 
leisure in the shade of a dell, enjoving the 
lunch their womenfolk had spread: chicken, 
dumplings, potate salad, pre. Then Tom Wil- 
son and his brother James tuned-up a banjo 
and multar and climbed the hill to play and 
sing. We listened silently, squatting with our 
plates uncer the leafy boughs, 


O come, angel band, 

Come anid around me stand: 

() bearme way on your snowy wings 
fo my tomortal tome. 


“My wife and I dreamed of a new house 
for 10 years,” Lonnie Lee told me. Sawmiller 
ind father of nine, he fixed! me wth blue.cwes 
that sparkled like the clear stream I had 
Ashed the day before. “The first time I started 
it,a cyclone come along and blew itall down, 
SO | cut.a lot of new lumber and started over.” 

Then came another blow; an aceivlent with 
his loeging truck disabled him. When the 
word got around, neighbors decided to help. 
What neighbors! Never have | seen men work 
hatder. Thev framed a second wall after 
lunch. Before packing their tools, they vowed 
to return 03 many days as necessary to finish 
the house. In a month the Lees meved in. 


Through 
Ozark 
Hills and 
Hollows 


This spirit, [ found, t& not un- 
ustial in the Ovarks, which cover 
au biy slice of southern Missouri 
and northern Arkansus with saw- 
toothed ridges, wavy plateaus, and 
deep-cieit ravines(map, page 665), 
Long isalated from the American 
‘mainstream, the far-shack hills 
and hollows still nurture folkways of a cen- 
tury igo. 

Vet | had to marvel, driving the twisting 
Toad out of Fox that night, that such @ tife- 
style survives. For ne one can remain long in 
the Ozarks witheut also encountering the 
onset of enormous charge. 

Until recent years this was almost wholly a 
rezion of small towns and small farms, the 
pristine beauty of vast swatches of tousled 
terrain flawed neither by a city nor by @ 
emokesturk—in many arias, noteven by a 
paved road. 

The beauty—a wild, ragged kind of beauty 
—rematns: Delimpsed it from the razor’s echo 
of the ndgetops and from the narrow valleys 
with their willow-fringed streams—even in 
the vaulted) caverns that honeveomb the 
depths. I often visited drowsy villages that 
the world seems to have forgotten. 

But [also felt the rapid pulsebeat of towns 
grown big and busy with tourism and indus- 
try, providing jobs, paychecks, opportunities. 

Economists say the Ozarks need them. One 
census study shows that between 1440 anil 
1960 the remion'’s population shrank by 
325,000—a tenth of the whole—as young 
people drifted away in search of work. 

The average income remains low, more 


‘than 31,000  vear below the national norm 


of $3,087, making the Ozarks poorer even 
than Appalachio. But anew population study 
gave regional developers cause to cheer last 
year. It indicated that the people drain at last 
hast Ceaser 

"City folks.” as the Ovarker colls the out- 
evléers whe now flock into lis lend, fuel the 
new vitality, Vacationists stream in from Chi- 
coe, St Lanais, Latth Rock, Memphis—2) 
million a your by some estimates 

Although most remain but uo few days, 
skimming boats over lakes of shimmering 
emerald, perhaps $0,000 permancntly traded 


Music of the water mill eurcives in the Gvarks, The Hodgson Mill near Gainesville, 
Missourt, crinds meal ane flour daily. Its 1, 200,000-gallon-an-hour spring powers 
bubretones broweht from France more than o century oe Although the hind 
hums with new industry and tourism, Ozarkers cherish such reminders of the past 
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fingers of Table Rock 
Reservoir probe della 
and valleys of the rolling 
Ozark hills. The U.S. 
Anny Corps of Engineers 


created the vast lake by 
damming the White River 
in 1958 for flood control 
and power, Winding just 
north of the Missouri- 
Arkansas border, the lake 
offers 43,100 acres of 
boating and fishing. 
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The way of a boy with growing thing: earned 
voung Gcone Waishington (arver the name “Plant 
Lhictor Abts birthplace near Lhamoned, Missogr 
now ff ational monument, a bronze likeness bn 
Robert Amendola marks the hiddeniwarden of thi 
Arras “THIEL Wie Peed Wie as a elave abn TP a de 


anid) heen oe world-renowned botanist. agrone 


mist, md homanitorian: Ae died in 194 





ih BIVe A concise answer [to a very simple 
Qucstion Whit mre the Ovarks? 

io opressed, be continued, he would call 
them: hills. Others say meuntains, Still others, 
a plateau, a dome, or a highland 

Neither has accord been reached on how 
lar the QOvark= stretch bevond Missouri and 
ATRANSAS Into neighboring slates 

If the present provokes disagreement, the 
past coes not Thick lavers of sedimentan 
rock—limestone, colomite, sarwdistone, shale 
iell geolovzist= that 400 to S00) milion: vears 
ago the revion was an ocean floor. Unly a 
million years ago, the earth thrust the sea bed 
ipwiard, forming a high plain. Then rivers 
eculptured wt, chiseling valleys 


plateaus, mining the laverecl stone with cav- 


crmoothing 


ens andl numberless springs 
“UF TOWERS Qn so heen, but our yal- 
mes an Ozark expres 


the (ark. could bopst no peaks 


evs Shore are deep 
sian. It fita: 
not even hillsa—were it not for the vallew 
the rivers gouced 
Elevations here seem unremarkable beside 
even the Vopal chinns. much li =< The Hi Cale 
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fimbered ridges roll to the horizon 
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Rugged island of mountains, riddled b 
myriad caves springs, and spark line =breurs 
the Ghark Pinleaw rose above ine central 
laine about a million veors peo. Frenebmen 
come to the region before 1700, seeking for 
ind mineral wealth Inthe | 9th century An 
flo Saxons from the Appalachians claimed 
the tulle Arkansas allen boasts the cleep- 
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Préene bs trappers, traders, and miners ventured 
into the Ozarks from the Mississippt River in 
the Eth gud DSth centuries, ane some historimon 
Deleve they contributed te root pnrase of the 
Pion ne. (Ss Tay Oe a COFrUTION oO 
‘Aa Ares.” short for “in Arkansa: ountry Vf 
hes thx aes, Telerring to the worl which the 
Indians esteemed for “eres,” or bows 

Niost of the Ovarker | met are clescencl 
[rom FeMes Who came lPom the Jopalachians, 
nnd especially the Tennessee Appalachians chu 
east Dhis testless Anglo-Saxson veomanm,. with 
uC nines as Lancaster, bove, and Ciprk, ven- 
tured west over mutted trails. driving teams ol 
lumbering oxen, breeanning in the early 1500's 
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ne A pedestrian waved @ greeting on. the town 
~juare., Seated on a curh., passing the time tn 
conversation with Ins friends, 64-year-old E: 
Dhompeon tole me AVans mirely are in too much 
of a hurry to say hello, “Ho they should happen 
to getan ea bore.” he added, “thev pust ait down 
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Vi, RVING coaten mt tt Wie. mavec in | trkansas. has devoted most.of hr life to col 
eat ne ieark IolkWway HY Tet ;, oot nhs 
written naeokRSs on the 4 
Viary Parler Randolph, a collector Loo, beache: 


folklore at the University of Arkansas 
Depression Jokes Still Get Laughs 


Much of the humor of the Ozarks, Mr. Rat 


= f it 
of told me. can be traced to the Britis] 


sii nme of it to medieval ome 
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losker Whe new humor fhaent urken roc 
Lear Ka Uready fave a wo) toe to 


Che Ooarker’s British heritave also shows 
in toe love of fox hunting. Edwin Riley ol 
wa pow 32. told me Ws father took him foo 
mnting when he wae He has been cert) 
ated to the sport ever since. Slany Wearkers 
hore? Wath min that no music—newt ever the 


ely fiddle tunes that endure in the Czark 


ae | ihe Li: iil Lune i iia ¢hes 
To | F j 
| con wivorate Killing the ox,” ih tiv 
me “Tl just enjoy heanne the mouth of adog 
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nicl Serie it mit 1 Cord 
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Tired of fighting, a hooked rainbow trout stil 2 
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neighbors; and | gathered) one nicht a few 
miles from Ava. Frosty ancl Red Wing, Crick- 
el und Roy Lee and, Lad, a doren cogs um all, 
went snuftiing off into the darkness, sending 
back an écemsional velp. The men waited, 
listening. speaking tin low VoIwes 

Hall a mileaway,the pack came on ascent 
Now the din grew, “There it gore! There it 
gos!” Sir. Riley showed exuberantly. “Now 
hoys, vou're gonna hear ao race. Thev'll be 
fuirly hammerin’ that fox preity soon.” 

We builta tire when acold wind etirrect. As 
We Warmed ourselves, the men discussed the 
qualities of the canine voices that drifted to us 
throuelh the Laer thuacow 

“That squawhn'’ dog's shore pretty, mn't 
she,” declared CGraeoree Proctor 

“Yeah, agreed Deward 
short clipes ie rh The ruith = 

Ria \ none Pree nun ex| eit eh thvt wily 
plaintive oo-aor, oo-ver I heard came from 4 
“squawtin dog.” A doe he described as a 
“clear-mouth seemed to be the tenor of the 
pack, Nir Riley identified another as a “chop 
mouth: | judired that one to be a baritone 

Some fox hunters prefer one quality of 


Henson. “She 


SOLE, SIE act her 
“But anv kind sounds good if it's leach’ 
the pack,” Mr. Freeman adcled 


Secking. Romance? [t's in the Ovarks 


One sunny autumn alternoon, deep in the 
Missourl Orarks, | found Romance. A mere 
hamlet. Romance nestles in & leafy hollow at 
the end af a short nbbon of pavement 

An Ozark traveler. aiso may discover Truth 
know Joy, savor Harmony, salute Health, 
ittain Success. Orsave his money in Economy 
and buy with confidence in Fair Play. Such 
Ceres pont Le 
villues of the early Ozarkers 

Sometimes the name eivers mduleed their 





njipes tel] us much a 


insoucian! humor, There ts the story of a Mis- 
sour Village called Smackout, because the 
proprietor of its general store alwavs jin- 
smack out,” when customers 
asked for goods he did not have 

Anather village that stands outin mv mem- 
ory is Blue Eye. Rather, | 
Blue Evet stand out. The Arkansae-Missouri 
slate line, passing across © high plateau where 
broom sedge glows coppery in the autumn 
sun, splits the community in twain. Blue Eve, 
Arkansas, home of 75 persons, boasts three 
vacoling stations Blue Eve, Missourl, can top 


awered, “Drm 


a0 


should sas 


thal: 100) citueens, post office, school, general 
stort, tarige, Liquor <tore 

Postmaster Cue Butler told me the ame 
they share originated in 1870, when someone 
supgoested that the community tre named for 
the Lhen-postmasters deep-blue eves: 

Harassed big-city mayors would envy the 
nonchilance of municipal administration im 
the Hiue Eves, On the Arkansas aide, Mavor 
vt Hopper presides over 4 five-man council 
—when it mec. “That's generally just when 
SOMelhine COMES Ly, bet eek] 

The council levies a mocest property tax to 
w Streetliehts and to 
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omn In to hunt toy 
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ustomers linger long around the 
stove that radiates warmth and wel- 
just to the side of the 
wnt] | hae tumomarerl! 
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some of Holland's customers now ure lour- 
ists A tiie of vaculionisis and retired cit) 
(Wellers began to pour inte the Ozarks after 
cam chiefh the 
Engineers—sturied in the 1940's to remake 
Wore than wo 
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[went to Heber Springs, Arkansas, to set 
in microcosm the change 
reservoir: 
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FOrneS OOD Ww on the town park. pun 
gently smelling of sulptvur 
“The ones ihe black Sulphur Spring, €= 
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iD brn Johnson Mm OVeraiied 
centuarenanan who had come to All a jug“! 
like the taste of ita littl the best.” 

He named the other spnngs neariv: Red 
sulphur, White Sulphur, Iron, Arsenis 
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dhus; chin-dinets exnloce Bluse 
Spring near Eminence, 
pours 67 million gallons a day 
info the Current, a swift 
stream designated in 1964 as 
part of the Ozark National 
Photographer Bruce Dale 
when pressure broke the 
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at the family homestead—a lean, ambling, 
middle-aged nian whe usually wears o bat- 
tered black felt hat and-an infectious grin 
James: Morris is his real name. Folk-music 
fans around the world know him as jimmy 
Driftwood (opposite) 

"We'll sit in the back room,” said Jim, 
ushering me into a combination kitchen, din- 
ing room, and cen. 

He could live in grander style if he chose. 
Beudes recormling fees, he earns cevalties from 
his compositions. Tohnny Herton’s rendition 
of Jim's “The Battle of New Ofleans” sold 
more than a million records. Eddy Arnolei’s 
recording of his “Tennessee Stud” soled more 
than half a million, | 

“T never heard the term ‘folk: music’ when | 
was a boy,” Jim said; “But all the people I 
knew lived folk music, Fomilies would gather 
to sing old ballads like “Barbara Allen” and 
‘When i Swim the Golden River!" 

When I said I'd never heard the last one, 
Jim fetched his well-worn vuitar. His srand- 
father made it, and Jit prefers it to all other 
instruments. Rocking back in hie chair, eyes 
half closed, he sang: 


Tell the girls to come and Riss me, 
For f hnow they're going to mss mie 
When lf swim the golden rrver in the mornin’. 


Seven vears ago, Jim led local musicians in 
organizing the Rackensack Folklore Society, 
borrowing an old name for the Arkansas 
River and the state. Every Foday night Rack- 
ensackers gather at the courthouse to play. 

Sometimes this free show attracts a thou- 
sund people, as it did the Friciay 1 was there. 
An hour before dark, pickups brought the 
furm families to town—father at the wheel, 
grandmother in the middle, mother on the 
right side with an infant in her lap, two or 
three towheaded children bouncing in hack. 

In the courthouse T heard the squeal of fid- 
dles and the twang of guitarsas 25 musicians 
warmed up. David Morrison sawed a few 
notes on his idee, then listened as his | 2-vear- 
old grandson Rickie repeated them on his 

No professional-stvle fanfare ushered the 
performers to the platform. Rarely did a must- 
clan announce his number. The Rackensack- 
ers simply appeared and began to make music. 

Roy Wrinkle picked his guitar and sang 
“The Wreck of Old 97," A family group offered 
two bvnns When Chorlie Richardson fiddled 
a peppy tane called “Liberty.” half o dozen 
spectators danced an impromptu pe. 

Although a few Rackensackers have matle 
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recordings, most do nol aspire to the bright 
lights and big pay of popular musicianship. 
“T don’t believe we'd enjoy our musit as 
much if it was for sale,” observed Bobby 
Blair, idly strumming his guitar, “Lf its for 
sale, it’s just different.” 


Nature Also Makes Music in the Ocarks 


I spent two pleasant nights ina rough- 
baatnd cabin in the Blanchard Springs camp- 
ground, near Mountain View. Before break- 
fast | =plashed in o cool stream, and under 
the stars I listened to nature's «ymphony— 
Water cascacing over stairs of stone, the rich 
bass-of bullfrogs, the staccato rasp of crickets. 
No wonder Ovurkers are musical! 

Early one morning | drove from the cabin 
to the White River, where Adrian Parks 
awaited me He motioned me mto a snub- 
nosed johnboat and set it adrift in the current, 
steering us over rocky spots where long ex- 
perience a5 a guide told him trout might lurk, 

He kept up @ soft running commentary, 
talking to me, to any wildlife we saw, to the 
trout: “C'mon. fishie, get vour breakfast. You 
on a diet or somethin’?... Don't be scared, 
old turtle. We won't hurt you... . There's lots 
of beaver around here. Always cuttin’ trees, 
trvin’ to make a dam to stop the nver.” He 
chuckled at the futility of Uhat 

When my line tugged, Preeled in a 10-inch 
rainbow. “Not big enough to make a fuss 
about,” Adrian sai “But itll fry" [In the 
next hour, [ caught two more. But Adrian 
fretted. “You should've had vour limit before 
now. Fishin’s net so @ooc this mornin’.” 

Rimming a high plateau, Arkansas High- 
way 7 led me-south from Harrison into the 
taneled, reck-strewn hollows .of the Boston 
Mountains, the most rogecd part of the 
Orarks and, to my mind, the most beautiful, 

Beauty stirs deep controversy here. 

Qut of the crevices of the Bostorns, past 
gnarled cedars clinging to sheer cliffs, wan- 
ders the Buffalo River, so unharmed by man 
that the National Park Service calls it “ome of 
this country’s last significant natural rivers” 
ipages 670-71). Conservationists are fighting 
to keep it that way by making it a national 
river. Segments. of the Corrent River already 
enjoy this protected status as part of the Ozark 
National Scenic Riverways (pages 675-9), 

The Army Engineers began planning in the 
1950's to dam the Buifalo to prevent flooding, 
but called a halt in the face of fierce opposi- 
tion. The appeal of the cash a lake resort 
might generate lingers, however, inthe Buffalo 


countrv—ine «f the least developed 
parts of the Cwarks 

One autumn evening [ jomed seven 
memiers of the Lenrk Sociels whieh 
helped carry the fight against the dam 
to plan a canoé trip on the Buffalo 

As we sip! colfee beside acampfire 
l asked Harold Hedwes what makes the 
Bulfala Speco lo firm. A Veleran of 
cance tring on 81 rivers, he recenth 
retired to a home neor its beac waters 

‘The bluffs,” he answered, “Spec- 
tucular t¢ the only word to describe the 
bluffs along the Buffalo. No other Ovurk 
river offers anvthing that compares 


wilh them, 





Patt PHI PE, Vine! Pyuit bias ¢ inoes inti 
t plassy pool—and [, too, appreciated 


the maliesty of the bluff= Fortre<s-like. 


they pose to 400 beet. seeming to shut 


out the wort 

[In tts deep V-shaped valley, the Buf- 
fdla slent beneath a coverlet al mist, 
hwWwakening when the sun rose high 
enouch to wash the bluffs in pale eald 
SOW Vireis wWarbhed andl wrens chat- 
tered. A beron eved us from a limb: Wa 
ter Snakes and turtles. sonned on rocks 

We ate lunch on a gravel bar, then 
paddled on toward Rush A ¢hoest town 
now, Rash booned trom the S90". 
throwzh World Wear |, when its clugen 
extracted zinc ore from mines named 
smuggler, ANlonte Cristo, Jackpot, 


it 5 7] 
Hawkeve, aod Sam Hill 





Cave Vieleds Prehistoric Wenagerie 

Sear Cave Creek. a Buffalo tributury, 
[ sat in cool, dank Peccary Cave one 
afternoqn as lack MecCutehton probed 
lay with a trowel. Soon he 


hounded me oh small lump 


i TANK a 





Here,” he said, “Tl let vou have the 
joy of iscovery 

When | rubbed away the cliv, a frog: 
ment of what seemed to be velhowed 
WvoryY apr ared *Probatly Prt of the 
tusk of a pecoary.” fack ventures 

4 balding, well-muscled man who 
pulls & pipe, Jock first explored the cave 
on his farm five vears ago, His finds 
ncluded the jawbone of a aL oat mt 

\ relative of the pix, the peccary still 
lives in the southwestern deserts. But 
the jawbone Jack found was of the te 
AUS an species Pl 1h VEO COMLPrESS iS, 


lona extinct. When Dr. James H. Ghuiinn, 
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Maestro of Arkansas folk music, Jimmy Driftwood 
this teal mame i James Mirris) enpoys fis nebethteors' 
aristry at the Pruday-nacht musicale al Kloten: Ve 


4 ober! song writer. he ofreanize] the mucins of his 


hint ciMinty titi the Rackensack Polklore Sociely, 


which sponsors the Fridav-night eet-torether 


Mister of two arts, Violet Hensley both fashions firldliecs 
anc pias them. Here she-sowe out “Soldier' low,” jas 
laughter Sandy, one of nine children, andl Nushanal 
Adren 4trum accompaniment. Violet tearned to carve the 
tneirumenis from ber father, waned mace ber fret at 15 
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in celebraiian of ther apecialts Louis Freire West of Fureka sponses, f picked up the 


equiped iti oS “Ttwas te be torn downto trad) of the Butterfield Stage at the Elkhorn 
satisfy o S10) debt.” he told me A muralist, Tavern, now in Pea Ridge National Militar. 
Mr. Frevned oamted in Hatchet Hall's fovet Pork. The stage b 


uncer Lhreven this cornet 
hie picture of Carry in action f Arkansas in the tole 1850's, carrying the 
1. part-time resictent here 6 Gerald L. RK mail between St. Lows and San Frenerci 


Smith, that durable advorate of the farthest The fierce Civil War batile that awirled 


reht, Like Coin Harvey, Mr. Smith if monu around the tavern in 1862—nerhans the most 


meri mintcled Wore than a million visitors a crucial engagement west of the Wssisss| m4 
vear View the 70-(oot statue of Christerected blunted a Confederate invasion of Missour 
on & hill bw the Fina AM Smith Foundation 1, Pegi of civitied lavwaltres the (hzark- 


nAamcd for pe Wie Nearby the fourwlatt a furnishect men tu both irmices anc) learned the 


citers a controversial passion play ih summer terror of lawlessness. Guernilas, plain ban- 


, P : 2 ot a =a 2 } Ts is oa dE ] 
nnd maintains gollery of 400) nortraits of its, even soldiers mvaged the countrysick 
ot 
Larstin td variety of art forme: Killin®. burning hones looting barn 


Inkstains. bloodstains, green qrass, mildew, juice stains. and grease.” M Bthel (arn 


7; w , i | 
Hutiman swears by the removal powers af ole-laehioned lve soap, whicl 


the bartelful at Silver Dollar Cite. Les Vining pours the hot soap into. form for tera 








Through Ozark Hills and Hollows 


With local government mired in the chaos 
left by war, the siege of lawlessness continued 
long after the soldiers came home. Murderers 
co often went unpunished in southwest Mis- 
aoun that o virilante group spring uy), soon 
becoming known as the Bald Knoobbers 
because its members met on a treeless hilltop, 

“My eraundfather was one ofthe organizers,” 
Douglas Mahnkey of Forsyth told me "May- 
be they shouldn't have taken the law into their 
own hands, but they believed thatonly by vig- 
jlanteaction could they restore law anc order.” 

As the Bald Knobbers avenged wrongs, an 
anti-Bald Knobber group began to nde the 
hills, taking revenge upon the avengers. By 
Mr, Mahnkey's count, 14 men died before the 
Bald Knobber episode passed. “It was,” be 
‘said, “a long, terrible, bloody time.” 

TL made Springfield, situated close to many 
interesting areas, the headquarters for much 
of my wandering. One day f drove west to o 
quiet hillside near Diamond, and tried to 
imaging there the boyhood of a freed slave 
century ago (page Ott. 

“From a child, T bad an inordinate desire 
for knowledge, and especially music, paint- 
ing, fowers, and the sciences, alyebra being 
one of my favorite subjects,” George Wash- 
ington Carver said in later life. 

Standing at his birthplace, now a national 
monument, 1 could only guess at his strugule 
to nourish that curiosity, Born ina mide cabin 
about 1860, Carver had few opportunities to 
learn from books until well on the way to 
manhoo! But the woods and the fields taught 
him nature's ways—a foundation for his 
efforts at Tuskegee Institute to encourage 
farmers to improve soil and diversify crops, 


Old Ways Preserved—for Tourists 


I found another counterpoint to. Spring- 
field’s 20th-century bustle at Silver Dollar 
‘itv, 40 miles south, near Branson. This \re- 
created village of the 1880's keeps alive the 
old crafts of the Ovarks. 

A blacksmith hammers on horseshoes. A 
howsewlle spins varn Basketmakers deftly 
weave strips of oak. Millers grind corm meal. 


‘Seu pode 610, “Lain! of a Millon Salles,” by Predd- 
enck Simpch, NATIONAL GRAGWAPHIC, Alay 143. 


O89 


We work at keeping the authenticity,” 
said Mre Mary Herschend, Silver Dollar 
City’s energetic founder-administeator. “Tf we 
let this become just in amusement park, we've 
jost what we're trying to build,” 

She told me NATIONAL GHOGRAPHIC aided 
the quest for authenticity. In an old issue, the 
Herschends saw a photograph of a one-room 
low schoolhouse. They located 1, bought it, 
and moved it log by log to Silver Dollar City.* 


Lye Soap Kills Ticks, Lures Catfish 


Ata reconstructed pioneer home, ] watched 
Mrs«. Ethel (Granny) Huffman boil lard and 
lve to make soap (page 687), A novelty to most 
tourists, lye soup i prized by those who know 
its versatility, Peering from beneath her sun- 
bonnet, Granny explained, “It's good for pal- 
aon ivy, poison oak, ticks, chiggers, fleas, mos- 
quito bites, athlete's foot, dandruff, dirty 
clothes, dirty-mouthed kids, and cathish bait 

“Lye soap stave on the washstand in our 
house,” she sacl, 

The Branson area enjoys special status in 
the Ozarks. Here stee)) hillside, there twisting 
valley, over vonder grassy plateau, its terrain 
hus heen a retreat for city dwellers since the 
early 1900's. 

One of those who visited early—and came 
under the Ozark spell—was Harold Sell 
Wricht. A minister in Kansas, bee first entered 
the Ovarks to seek relief from tuberculosis 
Returning, he wrote a novel, The Shepherd of 


the Hails, about the hardy mountain folk who 


showed him hospitality and the hills where he 
regained strength. First published m 1907, it 
hecame o best eller, the basis for movies and 
a ploy as well. 

Visitors till buy his book at the Shepherd 
of the Hills Farm, where actors dramatize the 
story each summer. They need not read be- 
yond the first page to knew how the author 
felt wbout the Ogurks, For there he has Preach- 
in’ Bill sav: “When God looked upon th’ work 
of his hands an’ called bit geod, he war sure 
a lookin’ at this here Ozark country.” 

All the others who have come under the 
Ozark spell—Ozarkers who love their lund 
and tourists just discoverme it—know 
Preachin’ Bill was night. THE END 


Reaching up to glory, worshipers bit ands and voices in praise af Ged at a tent revival 
led bv evangelist EL. Phillips at Branson, Missouri, In the Qearks’ rocky lane, where life 
iractitionally has been a day-to-day battle with the meager soil, faith tends to be funda- 
mental, uncomplicated by doubt and dogma, and revivalists find responsive audiences. 
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The Wasp 
That Plays Cupid 
to a Fig 


ARTICLE AND PHOTOGRAPHS BY 
ROBERT F. SISSON 


Suton Geoerapuc Staif 


HAVE A CURE for that sometime feeling that vou're 

vetting nowhere: Spend a day in California's San 

Joaquin Valley with a lady wasp, whose frustrations 
Will make vours look pale by comparison. 

Shorth after dawn the little insect (Alastephaca 
pyenes) matures from a larva hatched inside a male fg 
She is wed immediately to a fhehtless husband who 
newer leaves hic birthplace. 

Then the tiny bride—shown life- 
size at left—fies off to seck the only 
plaice on earth in which nature will let 
her lav her ewes, another male fe. But 
onky one fe wasp in thousands ever 
hinds that second male fruit, The others 
spend] the rest of their short lives— 
usually about « dayv—wandering 
oround inside a female fig, whose 
structure makes eve laving impossible 

dusk descends The lady wasp chs 
Wi frustration, and her unborn children with her. Yet her 
tiny life has not been fruithess, if [may be excused! the pun 

For, as she made her way out of the natal male fie, her 
body picked up a cloak of tts pollen (right) And as she 
wandered frantically through the heart of a female fig, 
she pollenated it, causing 1 to nipen. Her act fives 





“nee upon a lig, there lived a she-wasp named 
Alaitephage....” Thus might a storyteller begin the wondrous 
tale of the minute female fe wasp. This stinglhess insect, 
searching fora place to deposit her ees. unwiltingly 
millenates the Calimvria lig. one of nature's delicacies 
Shown life-size tinsel, above) a wasp dries her wines 
outsine ber birthplace, an inedible mabe fruit called a caperifg 
Marnitied 45 times, another waep (oppidite) picks up 4 
coat of pollen from male flowers as she makes her way out 
ofa caprife'’sinterar, Flowers of the fig are impnsened 
within the center of the fritit—e lratanical rarits 
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_ HEN STAFF PHOTOGRAPHER ROBERT F. S1550N was asked to photograph the wasp 
W that mukes possible » multionillion-dollar fig crop each vear, he came back from 
Califomia-shaking his head. “Vm atraid it's tow small,” he saicl, opening a liny jewelr 
bos lined with cottan, “I borvna ee bat one to show you 

“Where is it? oskeed the Editor, peering in vain 

‘Richt there, said Bob, pointing to aspeck on the cotton. The Eelitor agreed that it 


al 


IE ot Oe. 





4s probably impossible to photograph this minuscule creulure bert 

But the next time Bob Sisson returned from California, be had made this series of 
pictures — A Titi al least edpualing iti clifhicalts his raliceleverriapahis of the ruilroad worm in 
the July Ceocnaruec, the ladvbwe in April, snowflakes in January, ond walking cat 
lish, granion, salmon, squid, ond shrimp in earlier issues. 


Kihouweh Mr. Sisson here tells the story in light vein, his achievement is a notabl 





contribution to kbnawledee. huminating dittilhe-known details of one of VMlother Noture 


Strange: ways. —THE EDITOR 
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Starting their maternal mission, female fie 
Vass SE WoL a& mule fer, eplit ope to 
revenl jis inner world (below) Flowers on the 
hatcher 
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aL 
ia nhitsery for the lneects. Fol 
Towers on the other side guard the opening, ot 
eve, which the wasps must threal to reach the 
worl outsiaie Aa thes al ite ile ke Ut) a care 
Of powllen—bothersanve etulf to them but prs 

jous to the Calimyrne fie, Once oot, they heesten 
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Husband she never sees fertilizes o female wasp 
Still inside the specially adapted fiower she was 
horn in labore, centers The author reports that the 
Wongies! gimber mle @nawse o hole in one sickle of it, 
then penetrates the other ade for the act of fertiliza- 


tion: Duty chone, he cies without leaving the caprify 


Fertilized fe nle bit) ses the Torst Nod eee ha 
by her mute os an escape hatch, Females io 

four by mines may chew their own way ut of 

Lhe LES, t hoe author observer, fy i LITLE 

urounecl tts equator icirectly above Though infertile. 
thev co throuch all the motions af motherhood 


pollenastine hes ws efiiciently: a their fertilined sisters, 
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Frustration... and fulfillment. Figs on a female 
Lalimvina tree (kt) attract wasps, which cannot 
tell them from caprifige of the male bree 

baie a Catton fig (below), a wasp fined 
My Trustriton as she ines to thrust her short 


viper down bo the one 


rm at the bose of ome 
of the long stvhes tn the female fie's flower 
Cindy tn che calle fie’s shart-atvied fliwers can che 
reach the base ane deposit her eee: Again ane 
ae ene Eres, Ol the while brushing mile poten 
ante terale ower Finglly the thwarted wasn 
cies if éxhawstion and the ture heat Lang 
Defore toe Ty Matures, its ehcyimes 
COT pete pssirmilote Ube ii inet 

Enduch of her sisters remain in the male tre 
to lay their eggs andl perpetuate the species. | 
lemale (right, from tap) alights wa caprifie, geeks 
thie tinv eve. dried loses her wings—no loner 
neeot—as she ayiteeses inside, Dhet 


roning her dettioy, ele at last cepts bet equrs 











[xs this how he finds gut o lady, not a late- 
hatching brother, dwells within? [don't 
know, but the lkbor t& not in vain, for the 
female weep ultimately emerges through this 
bicabe, First. thouweh, it thie Se Ue nce | phietin- 
eraphed, her mate cuts asecond hole. through 
which he inserts his specially adapted aldo- 
men to fertilize her (page 695) 

sow T watch as the lady wisp climbs out 
of her wall, Liollow her as she sturts her jerur- 
ney to sunlight. Before her lies o thicket of 
pallen-producing flowers through which she 
must pass to reach the outside, On the was 
che acquires a heavy burden of white pollen 

Emerging into the June air, the tiny lac 
rests awhile. She tries to shed her pollen top- 
coal but connot. Her wings lift her in feht 





Trick Causes Wasp to Work Overtime 


iy work with the male Truitt is done, Fol: 
lowing the tiny black insect, | find her about 
tn ditappenr inte a green female fe 

Al this point, I should explain something 
Pig growers are cunning. The Wheelers have 
lnaded the odds against the wasp's finding 
another male he They have plucked most of 
the instet-lacden male fies from ddpuining plats 
ond put them in open paper bags attached! to 
the female trees (pages 692-3) 

Using the knife again, I fine the little fe 
mide wasp at work for the Wheelers, trying 
to deposit an ege at the base of a flower purt 
called astvle. Ron Klamm arrives to see how 
l am cettine alene 

“Poor litth: girl. Watch Her frustrations 
begin,” he save over tray shoulder. “The fe- 
mile fe stvle 1s long, the wasp's ege-laver, 
or OviIpoesitor, 15 short 

“Thatinet telle her she must place the eve 
at the very bottom of the stvle. She con't 
manage it She tries another. Same story, 

“Por all tL know, she may trv every stvle 
in the fg before she mves up. In the process, 
bless her litthe: col, she aod her sisters pollen 
ale oir figs” 

As we Witched b capriig, a wasp came out 
She shook: herself in the sunlight, took off 
—ined landed on a female fig. 

Run trapped her in bis handkerchiet 

“Ht vou ever tell anybody I turned senti- 
ental over something I con hordly see, I'll 
hate vou for life.” Khe anid 

We crossed the road. Deep uw the foliage of 
a male hg tree, Ron opened his handkerchie! 
The litth wasp flew away—to avoid the 
frustration that awalted so many of her sis- 
tors; | hoped, ond lay her eg THE END 
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CLOUD F-WREATHED HIMALAYAN CAPITTAI 


\RTICLE AND PHOTOGRAPHS BY JOHN SCOFIELD ASSOCIATE EDITOR 
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(olortul camaraderie 
of a mid-Asian market 


FE Cl SUNDAY Ganghok’s open-air Laall 
Lowe Hora rings with many tong 


Nena: half a doeen Tibetan thalects, and 
Dialect atu) cress 
Phe firtatiow 
Were poed-lock bene 


Enztish, the iffieia! lanieare 


Z : & L a": 
cive cloes to each ethnic group 


Leper girl move 


ivical of Tihetans whe subdued her soir 
worsiiping, forest+lwelling ancestors in Ute 
entury and converted then to Buddhism 


Lith 
Merchant from (neji, whiel bes 
rh les. tt iftiers 


ail , 
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toy Wil a Nepalese cap ol embroidered 

Havored stews 
Staw draped Nepalese wihitan pays taeet 

heed to a turbaned astrologer from [ndia 


colton buvws chickens for curry 


[BRET —that forbidding and forbidden 

borheriont between (hing pnd [nadine 

hus alwavs faécinaterd me. b remember 
as a child an omate fapala-—a Tibetan ritual 
i huran skull—on our 
Through my fa 


antique shop passed fearsome masks, sacred 


vessel mucde from 


mantelniece at home here 
paintioes framed in rich brocuches, and gilded 
Tmaves oi 
Bucheihas 
aithout 


many-armed demons wail serene 
VWs 
cme of these 
mysterious “Land of Snows." 

The dream of secing tt for mysell ended, 


bien 


thie 


own home as never 
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thouwrh, when Red Chinese grmies in 1950 
began systematically uprooting Tibetan 


eaciely to make of this heartland of Himi- 
lavan culture merely another brick in the 
structure of Chairman Mao's New China 
But the Tibetan wavy of life pocs on, | dis 
covered when the Indian Government allowed 
me lo vist! Gangtok, cupital of the Geeuiling 
mountain kingerlom of Sikkim (man, page 706) 

The tiny protectorate is ruled by perhaps 
the world’s most unusual roval couple, Scien 
of a noble Tibetan family, handsome Palden 
Lhencupy Nameyal, the Chogyal of Stkkim, 
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Storybook capital 
of a gentle kingdom 
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Last procession 
for a princess 


L] M THE CLOUI-VEILED §WOAD leading 
laWwartl alu Pass winds the funeral 


of Princess Sonam Paclaun, voungest 

ister H the Choeval, to the roval crema- 

lho gerund Al Lukshivaria last May 15 
Behind the parasal, symbolic of 

royalty, & tama holds white scari 

if honear attached te the beady 

within the canopled litter. Thus he 

euiiled the soit) on “the right path 

Lhe white once through the dreamlike 

feaim, ao Bardo, triween death 

and reoirth, Pravers and offering 

pues the war. The oval famils 

mrurned (or 49 caisthe masimunm 


fie Aiet tag the Spirit roars 
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“His Holiness’s ble<sing will 
[PA WO to Mri, shorten 
ir Your jour through ites 
many rebirtns 

Hout later, as [| worker 












frantically to record the day 
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to South American hinterlaneds, 1 hac) often 
watched Indian children splashing carefree 
and unharmed in piranha-inhabited waters 
[pages 720-21), their mothers waist-leep near- 
by rinsing laundry. Brazilian anthropologist 
Harald Schultz, after spending more than two 
decudes in piranha country, could write, “In 
all these vears I have never bad «2 harmful ex- 
perience with these greatly feared piranhas.” 


Unspectacular—Exeept for Its Teeth 


Mindful of both sides of the story, 1 stitched 
the juicy bait onto my hook and swung the 
line aut over the lagoan. 

In a few seconds I felt a tug. | broced and 
whipped up the pole. It was disappointingly 
easy. Onto the bank flew a silvery fish searce- 
lv larger than my band—a little creature no 
more impressive than the trout of my boyhood 
days in the Sierra Nevarta 

But the compurison stopped when | caught 
sight of jaws snapping wildly intheir effort to 
dislodee the hook. Had my leader not been 
steel, it could have been severecl instantly. 

"Dent touch him!” warned my companion, 
Senor Juan Pio Rivaldi Blanco, chief of Para- 
guay's Fish, Game, and Fish Breeding Divi- 
sion. His boot came down, pinning the flap- 
ping piranha to the grouncl Cautiously he 
remover! the hawk, seized the fish behind the 
gills, and held it up. 

Latinived as Serrasalmns mattereri, this 
struggling specimen hud silvery sides anda 
vellow belly—quite unspectacular, except 
for that mouthful of hendish teeth, Each was 
a razor-keen triangle set-so that when its cut- 
ting edges met those of opposing teeth, the 
shearing power would be all but irresistible 
(pages 722-3). 

About-a score of piranha species, differing 
in head shape, coloration, site, and tempera- 
ment, but nearly all posseseme that bicisive 
bite, claim a hubitat covering some four mil- 
lion square miles of tropical South America, 
They are found wherever fresh water fows or 
stands—from the jower eastern slopes of the 
Andes through Colombia, Venezuela, and the 
Gutanas; south antl eastward across the 
immense Amazon Basin; into Bolivia, parts 
of Peru, Poragunay, Uroeuay, and north- 
easier Argentina (map, page 719) 

Known as pera! in parts of the Guianas 
and carthes in several other lands, they take 
their more common name from dialects of 
the Tupi linguistic group, in which pira 
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means “fish” and rante “tooth.” Virtually all 
piranhas belong to the genus Serrasalmus of 
the family Characidae, which also includes. 
many @ tood-tempered aquarium fish. 

One of the smaller piranhas, Serrasalmws 
rpiloplesra, reaches only about half the length 
of the bit dark Serrusa/mus niger, which may 
vrow 26 Jong as 18 inches and weigh as much 
as five pounds. In my experience, the litte 
one wae nol dangerous: | had encountered 
it everywhere in Paraguay, even in the small- 
ext streams. Serrasaimus meer wees another 
matter; while some af my informantsdeclared 
it oO be among the most harmless, others 
gave ita dangerous label. All my experts 
agreed a= to the perl of dealing with Ser- 
ravdlmus natterert, the species that is probably 
must responsible for the piranha’s fearsome 
reputation 

Some species have a tendency to gather in: 
echools, while ethers ure loners, except when 
lured inte a group by the smell or taste of 
blood or raw flesh, Some are said to prefer 
deep habitats; others seem to frequent the 
shallows, either turbid or clear. Certain spe- 
cies appear to seek quiet waters, others the 
more rapid currents: Some seem save: oth- 
crsare only moderately ageressi ve. Some seem 
to be omnivorous, but most are basically flesh 
ciiters with cannibal tencencies. 


Opinion Changes in a Split Second 


To observe and photograph piranhas in 
their natural habitats, T planned trips that 
would sample the group's entire geographical 
range. | would besin along the Paraguay- 
Argentina border, then move northward into 
Brazil, proceeding eventually inte. the heari- 
land and the delta islands of the Amazon, 
and as far north as Surinam. 

After finding Serrasalmus sptlaplenra—the 
small innectnt one—abundant in Paraguay, 
I was somewhat lulled in my estimate of the 
piranha potential I had often picked this 
fellow from aonet by hand, finding him no 
more hostile than a goldfish. Then one day an 
evewiltness experience changed my outlook. 

Driving thraugh Paraguay’s picturesque 
cattle country a hundred miles south of the 
capital city of Asuncion, Sefior Rivaldi and I 
drew up to an Bolated and brooding lagoon: 
Six or seven fishermen, hip-deep in-the water, 
wote setting a long settee. 

1 approached the net's onshore anchorman, 
clad like the others only in shorts and a straw 
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the man's right hand. During the precerling 
spit second the creature's toothy scalpel hac 
remove! a piece af fesh the size of a dime, ull 
but shearing the bone 

For a moment the victim seemed unawure 
of the wound A mranha bite, like the cut ofa 
razor, i said to be -virtualiy painless at the 
instant it happens. Unly when others noticed 
the blomd cid the fisherman See it tog. His 
face blanched, but he made no sound 


Fish Bite Poulticed With Tobaceo 


The attitude of the group was casual. [ sye- 
Favadteli hondkerchiet 
around the finger while T ran to the cor for 
my tirst-rd kit, Bul before | could co-so, ane 
of the fishermen took a large pinch of smok 
Ing tobacco from a tyattensd leather peeuch 
in the Jageoon, molded it into 
o wid, and pushed it into the open wound 


western! thi Hine « 


nmistederc) it 


Then the finger, wack and oll, was wrapped 
<eCurely in a Git of dirty rag 

few minutes Inter the matt wos back at 
Phe wound weule he 
[wos atsured, the tobacco acting a 
asiringent ane 9 
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Oblivioeus to possible peril, children of 
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Despite auch encounters, Amazonian fa ler- 
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(Cole and Roy Christopher, who fan a schol 
in Willage of Minka Inchans on the west hank 
The nume NATIONAL 
was especially meaningtul to 
Missionaries: 


of the Kio Paraguay 
(sEOGRAPHI 
Leesa during long months ol 
breaking through linguistically to the Muka 
they had used buck tesnes of the marazine 
words with familiar objects in 
ihe photographs The pictures had fascinated 
the Inchons, and -erichaally thes 
persunded to reveal essential aspects of their 
cdithicult language 

Viv aequaimntance with the missionaries lec 
ries of visits. to the riverside Maka 
Village. Aware of my interest In piranhas, thi 
Villagers tnvited me to join them on a fishing 
trip to a lake about two miles mland from 
their settlement 
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The lake tured out to be a 
soupy dry-seaeon lagoon, scummerd with aleue 
and choked oround the edges with marsh 
weeds: Uncer the scum were said to swim 
CAT, fit. Favs 

Niy Driclian 


or «horts or the briefest of loin cloths, splashed 


—and pirantas 
[nends, wearing olf] iroiwsers 


nto the thigh-deep water. Thetr mood was 


careiree, almost ocular. Forming i loose line 


ucross the lazgoon.some 75 men waded forward, 





driving the aquatic population obead for 
concentration at the far end. Each Indian 
cored tis own net—two poles about seven 
feet long connected by a length of mesh 
Phe trick was to plunge the net, spread open, 
into the water wherever fish might be, then 
to slap the poles tomether, creating a trap 
pages 7 28-4), 


Stingray More Feareel Than the Piranha 


That morning several Indians had shown 
me scars on their legs—mementos of earher 
ishing forays. The scars were of three sorts: 
a vaguely discernible arc on the skin, an ir- 
regular blotch (oppesite), ar a oetwork of 
marks and lines 

The arc-shaped scar derived from 4 pira- 
nha bite that had cut bul not removed the 
skin, allowing the patch to be fitted back into 
ace for healing. The irrecular blotch resolted 
from the clean removal of skinand flesh, as 
in the case of the fisherman mentioned earher 
And the network of marks and lines was the 
work of a stingray’: spine, with its attendant 
severe pain, infection, and slow healing 

In fact, native fishermen told me that they 
fear the stingray far more than the ri ranha 





localize 





mire than stakes or coimans—for it wields 
is sawtoothed spme with great force and 
eaves a jagged wound. To avoid stingrays, 
which occur throughout South America’s 
piranha area, the wading fisherman shuffles 
rather than treads throuvh the water, on the 
more Or less tested premise that a ray will 
nol-strike untess actually stepped upon 

Matching the Induins’ slow forward pace, 
| moved along the bank. Finally a signal 
from the leader touched off a general outers 
With whacks and slaps, nets hit the water 
and in one swift motion were cippert, closed 
and horterd, flapping with fish. 

Vinet of the haul were catfish ancl laree- 
headed Hoplias, but here and there T could 


Like Hashing razors, a piranha’s triangular 
teeth, driven by powerful Miw [mGscles, can 
eul ao cleanty that a fisherman sometimes 
toes not tealiee be has been bitten uot) be 
ames the bloc: Luower tecth of this Sera 
“ua Raliererd, barecl by forceps, in pre 
caeiy inte the upper set The 
atthor watched one tnilan womin tise a 
iw, Cleaned of flesh. in place of sris<urs lo 
cut threads at her loom ar 
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spot matterer. | watched the Indian nearest 
me. Cautiously he grabbed one just behind 
the gills—as Rivaleli hael done—then quickly 
raised it to his mouth and bit fiercely down 
into the back of the bead, instantly killing it. 
From time to time I could hear other such 
cninchings from along the line. 

Within an hour each man was trailing a 
string of 50 to 100 assorted fish. During the 
entire operation no one had been bitten by a 
piranha or stabbed by a stingray. Apparently 
luck rode with the Ineians that day. 

On shore now there was new activity as 
min collected firewood and others trimmed 
wooden skewers with wicked-looking ma- 
chetes. Soon half a dozen ftres were blazing; 
around them the skewers were stuck in the 
ground and tilted toward the flames, cach 
impaling fresh fish that nobody had bothered 
to behead (pages 725-9), 

So far in my travels | hacl not tasted pira- 
nha. | tepped the shoulder of an ancient 
cheek-tattooed Maka who tenced one of the 
fires. ““Wonaj,” I said, using the Maka word 
for piranha, and pointed) to one browning 
and crackling on a skewer. The aroma was 
Lantalizing. 

Tough old hands pulled the fish from the 
stick and handed it to me. All I could co was 
toss it from hand to hand, blowing on it until 
it was cool enough for me to take a bite. 

Imitating my friends, I sank my teeth into 
the dorsal flesh. To be sure, there were bones 
and scales to be wary of, but the meat had 
the texture of broiled bass and tasted just as 
good. Two or three of these eight-inch fish 
made an excellent meal, 

That afternoon in the village ID noticed a 
bead-laden matriarch dissecting the lower 
jaw from the remains of a piranha. Next 
morning | saw her at ber loom Hanging 
arqund her neck on a long loop of yarn was 
the toothed jawbone, which she wsecl m place 
of scissors, neath and swiftly cutting thread 
ends as she went along. 


"Man of Faith” Swims the River 


Three weeks later in central Brazil, along 
the Rio Araguaia bordering the State of Mato 
Grossa, | fished with a different group of In- 
(ans, the Karaja With me on this new quest 
had come Heraldo Britski, an ichthyologist 
and museum curator from Sao Paulo, A Vasp 
Airlines DXC-3, circling first to make sure 
there was no livestock on the grassy runway, 
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put us down in a field near the river village 
of Santa Teresinhi. 

Here, as in Paraguay, missionaries proved 
Valuable informants. Summoned vin a com- 
munications system dificult to fatharn, Tom 
Pope, who works a5 a Protestant missionary 
on the far side of the Araguaia, met ys before 
the sun went down. 

“Piranhas? | respect them!" Tom admitted. 
He had betn nipped once or twice while 
bathing in the river, he told me. but with no 
SEROUS CONSEQUENCES, 

“Lstill bathe in the river," he added, “and 
so does the Catholic padre on the opposite 
bank. He once swam the river to visit me. 
There's a man of faith!” 


Roots and Vines Take Place of Hooks 


Thanks to Tom, a fishing expedition soon 
took place. Early one morning four Karaja 
atults and half a dozen bovs readied a slim 
dugout near the mission where Heralido 
Britski and | had gone to meet them. There 
was no recognizable fishing gear in the canoe, 
but on the dank bottom lay a heap of currot- 
size roots and a bale of vines, The juices of 
these plants, belonging to the families Sapin- 
dacear, Euphorbiaceae; and Leguminosae, 
have long been used by South American abo- 
riginals to stun fish, One of the effective in- 
gredients is rotenone. 

Tom, Heraldo, and | crowded in with the 
Indians and the plants. Within half an hour 
we Ssit™l on the banks of a large midstream 
island. Roots and vines were loaded into 
baskets or onto outstretched arms, ancl with- 
out palaver we filed behind Luiz, the lead 
Indian, across rolling stretches of soft white 
sand. Then, unexpectedly, we came to a 
depression in the sand-—a lagoon 30 by 60 
feet anc not more than hipadeep. The water 
Was pea-soupy with algae, 

The bovs squatted on the shore and began 
heating the roots to break the tough protec: 
tive skins while two men waded itito the 
pool, Rach drove a heavy post into the bot- 
tom. The forked upper end would serve a5 an 
anvil for hammering juices: from the vines. 
Accustomel by now to the Indians’ indiffer- 
ence to the piranha hazard, | photographed 
these preparations, while Britski arranged 
collecting nets and jugs. 

Now the boys packed the mashed roots 
Into loosely woven baskets antl waded with 
them into the lagoon. Back and forth they 
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Supanidoewnin than y¥ellow. Heraldo had no explanation 
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[ had successfully used fruit.as piranha bait, 
anc frequently | have seen hshermen stick 
Wackt of bread on their hook« 


While | photographed, Heraldo netted! 
specimens for his museum collection, rattling 
of their tongue-twisting Latin names: The 
Indians basketed an abundant catch of their 
own. Any piranha suill flapping they imne- 
hited net with a bite, as har the Maka, but 
With the resolute whack of a club 





Breeding Time May Affect Beliwior 


4 week after fishing with the Karaja, Her 
Britski, laden with jars of preserve 
spicimens, returned to Sao Paulo. | moved 
upstream to the village of Santa Isabel do 
Moro, into the John Kennedy Hotel, a tras 
cers jodee run by Senbor Roland Ubirajara 
Suintos, hunter, fisherman, ind a frien! of 
river Indians 

Roland didn't like piranhas, but neither 
was he disposed to dwell on their savagery. 
And lowes beginning to wonder about the 
tales of ferocity. After nearly two months-im 
pirinha country, with the guidance af knw! 


il 
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ccuble experts, the only instances of ageres 
sion had been evoked by cupturt 

en to doubt the authen 
icity of these photegriphs and movies I hac 
seen showing piranhas boiling to the surtace 


Tl was beginning & 





Unpleasant companions: « piranha and 
an even more feared stingray. The ravs lie 
on the bottom, Gite obacured be cane! cr 
mud. If a wader steps on one, it may whip 
is spine infty fool or calf, inflicting an injury 
far more peunivl and slawer to heal than a 
niranhd bite Bath specimens were caucht 


by the plant-jtice method trent) 


Flant juices replace Ashhooks for Karais 
incline alone-Brails Kio Arigiiaia From 
beaten vines aod tmashed roots they obtam 
funds thal retard oxvecn ahserption by the 
feh and create a soapy [roth on the water 
Here they wee forked post= os anvils bo 
preowned lames and release juice into nm quiet 
lamnon. Son osyveen-starved fish will rise ta 
he 6uriace, to be speared ar netled. When 
hebernen capture still-activr 
nities, thes clu them, in contraet te Pary- 
runt s Maki, whi cliapitch ther bh Dine 
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in nesponse to anything Heshy. Whenever [ 
cited the classic story of the cattleman sacri- 
hcing a decrepit cow az a piranha lure some 
distance from the point where his herds must 
cross aoriver, [ drew smiles. | met not 2 single 
cattleman in Paraguay or in the Mato Grosso 
whe eeulel very that one 

(Jn the other hand, l was reluctant to jump 
to conclusions. Piranha temperament mihi 
well be plaved upon by any number of vari- 
anles: season, chemical content ane tempern 
ture of the water, and, of course, availability 
cf food One ochthyologist has ventured 
the opinion that acult piranhas, like mans 





another anime! of lane or sea, are particular! 
ageressive during the breeding period 

Roland knew of my preoccupation with 
mranhas. “I want to take vou to the Kio das 
Mortes,” he offered one day. “It's four hours 
upstream by motorboat, but there we will 
find ferce piranhas, | ruarantee!” 

ext marning, with a native boatman mnel 
a cuide name! Domingos Brava, we whine 
our Way up the Araguaim The River of Death, 
a tributary of the Aragiaia, deems to have 
een named im grim remembrance of a mas 
sacre. but the details ore fussy. Some say mis- 
sjonaries, others Brorilian solchers, were the 
victims vears ago of hostile Indians: That the 
Anime i 





erives fram the ferocity of the river's 
piranhas i an altogether different theor 
one. l admit, 1 wanted to believe 

Phe son had climbed high before we turned 
from the broad Araguai onto the tnibutury 
with the sinister name. But there was nothing 
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once we were moving again, with a dead 
monkey in the bottom of the boat Now | 
understood that he planned to use it to bait 
the piranhas, in place of the stale beef I had 
brought. Raised as a hunter, Domingos can- 
sidered monkeys fair game,-as hunters in 
other lands reyand rabbits or squirrels. 

We veered off the main river into a shallow 
tributary. Paddles took over from the out- 
hoard. and soon we come to o forced hall A 
swamp lay between the tributary and the 
higean we were seeking, so we waded up onto 
the shore and dragved our boat across. a 
stretch of quiazmire to one of those by-now- 
familiar drv-season lagoons, ite secrets hidden 
benenth a mucky green surface. 


Monkey's Fute Demonstrates Peril 


First we fished with hook and line, with 
mmstant results, Out came toothy, scarlet- 
bellied mattercri and some large dark pira- 
nhas. But this was nothing new. Then Dao- 
mingos lassoed an overhanging branch with 
a length of rope and tied the free end to the 
monkey, which he lowered into the water. 

We paddled off to watch, Suddenly there 
Wis dg simmering at the surface, not impres- 
sive in itself, but all the hint we needed 
to know of the furious activity below, We 
watched for perhaps five minutes, until the 
trembling of the surface stopped. Then we 
paddled back. Domingos grabbed the rope 
and pulled up the monkey. Hordly more than 
bones remained. 

Here in a quiet lagoon, a-spillaver of the 
Rio das Mortes, was undentable evidence of 
what a school of hungry piranhas could do. 
| could easily understand the notoriety that 
had grown up, the body of lurid tales 

Vet, was this typical? On manyan occasion | 
hac poured beef blood into piranha waters or 
tossed in chunks of fresh meat, and had seen 
no reaction whatever. From river to. river, 
from one landlocked lagoon to another, my 
expenences stemmed incohsistent Where ane 
dav children «warm and women cid their Jaun- 
dry only a few yards from where my hook 
caught any number of natieren, the introduc- 
tion of anew set of stimuli might produce a 
frenzy of piranha activity—or no response at 
All, Responses varied not only from one species 
to another, but withinthe same species. Unpre- 
dictability, | concluded, was the watchword 
in any situation invelving piranhus. 

My final experience with piranhas was on 
Wlorajo Island, in the Amazon delta, There 
for several days I lived on a fasenda, a ranch 
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‘Sumbleached bones in mtucdidy shallows 
on Marajo Island wttest to the savagery of 
pitanhas. Ranchers told the author that 
weak or wounded animals most often draw 
the killers. But Dn #ahl's investigations 
proved that piranha attack ts neither pre- 
thetable nor inevitable: Much research is 
needed to understand the complex ioberplay 
of the triggering factors: voracity of the 
species, Water level and temperature, time 
of vear, availability of food, 
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just inland from the coast, where a winding 
stream rose and fell in accordance with near- 
by Athintic tides. “Packed with piranhas,” 
stated Carlos Pamplona, the fatenda’s manu 
ger, as he waded waist-leep fora bath, “But 
they are nasty only when the tide shifts.” he 
added, “after the ebb,” 

Nest day Carlos made his point by tossing 
half a goat carcass into the water. Slowly it 
sank to the bottom, unmolested. “See? High 
water, The piranhas are quiet.” 

Hours later, after the ebb tide, when the 
Stream began rising, Carlos dragged down 
the carcass of a voung caiman as a lure. He 
tied it to a stake at the shore line. As we 
waited, water gradually covered the bait 

Suddenly a chuming troubled the placicl 
water around the carcass, building to a boil. 
In their frenzy some of the predators leaped 
into the air, then splashed back to renew the 
onslaught. Some worked their wav through 
the caiman’s softer underside and their 
thumping and thudding inside it could be 
seen as they tore and ripped the flesh with 
their teeth and incredibly powerful jaws. 


Stream Bathing Loses Its Appeal 


No more than three minutes passed before 
the boiling ceased. Carlos untied the cord by 
which the caiman bad been secured and 
pulled the remains ashore—bare white bones 
and fragments of tough hice 

Later that day. when the tide had shifted 
again, -a group of dusty vaguetres strolled 
down from the bunkhouse to bathe in the 
shallows. “Come on mn,” one of the cowboys 
waved to me. But one glimpse of the caiman 
skeleton sprowled thére on the bank, and | 
shook my head. As long as I remained in 
piranha country, T dipped my bath water 
from a bucket on shore. For I had learned 
that piranhas wre just like most Ash in one 
respect: You never know when they will feel 
like biting. THE END 
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Keeping 
up with a 
changing 

world 





U 7 HEN YOUR SOCIETY in 1963 first produced 

Wis National Geographic Atlas af the World— 

the most complex publishing project in its his- 

tory and the fulfillment of a decades-old dream—the 

volume won acclaim from geographers, scholars, and 
non-professional users alike. 

“ .. the most useful general atlas yet published in 
this country.” “...contains a wealth of knowledge.” 
“It has aided me countless times....” “... the envy of 
my friends and one of my most prized possessions.” 
Such were the comments that poured in. 

A second edition followed in 1966, bringing the num- 
ber of copies in use throughout the world to 205,000, 
Now, to meet increasing member demand—and to 
keep pace with a rapidly changing world—comes a 
third, revised edition. 


Least-known Continent Entirely Redrawn 


The new volume is indeed new. Its 140 pages of maps 
and interspersed text sections have all been carefully 
brought up to date to reflect the world of today. For 
example, the map of Antarctica, completely redrawn, 
incorporates recent surveys and scientific findings by 
nations engaged in exploring the world’s least-known 
continent. Other maps show the broadening blue of the 
giant Peace River hydroelectric reservoir in British 
Columbia, the newly constructed capital city of Bel- 
mopan in British Honduras (page 736), the recently 
established boundary between Kuwait and Saudi 
Arabia, and—in the strife-torn Near East—dmilitary 
occupation lines in relation to political frontiers. In- 
corporating thousands of such changes involved 21 

man-years of work by the Society's skilled cartogra- 





phers, researchers, and compilers. 

Nineteen nations have gained independence 
1963. The third edition includes them all, from Texas- 
size Botswana in southern Africa to tiny Nauru in the 
South Pacific. De) et Te 143 





Open the world—and see what's new! Once 
again the National Geographic Society issues a 
completely revised atlas, with 140 pages of richly 
detailed maps, plus informative profiles of the 
globe's 143 countries, and an index containing 
139,000 place names. The most recent population 
figures, around-the-world weather tables, the 
look of oceans drained of their water, 
the loneliness and glory of earth spinning in 
space—all find a place in this t 
mosaic of geography depicting the planet of man. 
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~~ A masterwork 
_ takes shape 


Wielding an airbrush, 
Geographic staff 
cartographer Tibor (G, 
Toth adjusts the subth 
play of light and 

Shade on the mountains 
of California antl Mexico; 
Alaska's Aleutian 

lands appear &s an inset 
on this physical map 

of North America. 

The three-dimensional 
quality reflects the style 
of renowned Swiss cartog- 
rapher Paul Ulmer, who 
spent several weeks al 
Society headquarters in 
1967 teaching his methods. 


Painstaking precision 
characterizes the work 
of cartographer Henri 

A. Delanghe as he makes 
minute refinements 

in the lettering of 
California place names. 


The revised, third edition of the Nationa! 
Geographic Atlas of the Worid can be ordered 
from the National Geographic Society, Dept. 61, 
Washington, D.C. 20036. 

Standard edition: flexible, leather-grained 
plastic cover—$18.75. De luxe edition: hard- 
bound in cloth cover with matching slipcase— 
$24.50. Please specify the name you wish to 
have stamped in gold on the cover. 


| | Please send me 


the revised, third edition 


NATIONAL GEOGRAPHIC 
ATLAS OF THE WORLD 


|_| Standard edition $18.75 os 
[| De luxe edition $24.50 os 


(including mate you wish 
stamped jn gold on cover) 


PRINT NAME 


Bill me for editian checked plus postage 
and handling at time of shipment.” Send to 


Ma ATE: 
ADC ESS 
city. STATE 


"lf not completely satisfied, | may return the 
book to the Society without payment 
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National Geographic Society 


BUSINESS REPLY MAIL 
Post Office Box 1640 
Washington, D.C. 20013 
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FODACHEOME 0Y MICHAEL €. LORG, NATIONAL GEOGRAPHIC GTAPE (f} M65. 


Storm-spawned capital, the worid's newest, rises on a lush plain in British Honduras, Central 


America. Because hurricanes periodically devastate Belize City, the old capital, this last British 
colony on the American mainland built Belmopan 50 miles inland and transferred the govern- 
ment there last August. The new city, one of many additions to the latest National Geographic 
atlas, heralds prospective independence, when British Honduras will change its name to Belize. 


the highest standards of living among Pacific 
lands, and that in desert-dry Botswana the 
traditional tribal greeting, pula, means “let 
there be rain.” 

Improved shading techniques on the phys- 
ical maps of the continents give them new 
beauty, making each feature stand out as if 
seen in three dimensions. Political bound- 
aries and place names added to these maps 
help you visualize the way man's family 
of nations has subdivided nature's earth. 


Index Correlates the Old and New 


Your revised, third edition keeps abreast 
of world name changes, too. Sukarnapura in 
Indonesia's province of West Irian (formerly 
Netherlands New Guinea) becomes Djaja- 
pura. Sihanoukville in Cambodia reverts to 
its former name, Kompong Som. By their 
sheer number, these changes could over- 
whelm a user of the atlas, but the new index 
has been carefully constructed to convert 
confusion to clarity: There you can find 
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a city or country under its old name, too, if 
you don't know—or don’t remember—the 
new one. 

In amount of place-name detail, as well. as 
quality of mapping and readability of text, 
the new edition of the National Geographic 
atlas stands in the top rank of such volumes. 
Its index, for instance, contains 139,000 
entries. Informative charts and tables mul- 
tiply the atlas’s usefulness: populations of 
Major cities, areas of oceans and seas, tem- 
peratures and rainfall for important places 
around the world, vegetation and land use, 
unique charts of seismology and ocean-fioor 
topography, and a list of Great Moments in 
Geography, climaxed on July 20, 1969, when 
Neil Armstrong and Edwin Aldrin became 
the first men to set foot on the moon—the 
greatest exploration achievement of them all. 

From front endsheet picturing the earth 
In space to back endshect sketching the 
story of map making, this ts a volume your 
Society is proud to bring you. 
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If you want Kodak 
to develop your color pictures, 
just say so. 


Next time you take your Kodak color film in to be 
developed, it's a good idea to ask for Kodak process- 
ing. This way, you're certain to get Kodak quality. 
Which means your color snapshots, slides/@ movi 
will be developed by Kodak technicians fg pest 
using Kodak materials. We think you'll ea F 
like what a ‘a * 
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BE THERE 


Take more than one vacation. 
Take ten. 





Get in your Beechcraft and let freedom ring. 


No more nowhere weekends He somewhere 
for u chanec. Be in the bleacher when the pros 
clash. Sad off and dig clams. Ski down & mountain. 
Comb a beach 

The miles ure short from where you sit in your 
Beechcraft Bonanza. You look down on the high 
Way now—instead of up thal hypnotic line an the 
middle, No ime lost No crowds. No tension. Just 
last and 7 

Your Honanza ms every inch a thorcughored. its 
more than bie enough! Carries 4 to 5 passengers or 
a family of 6° Its more than fast enough! Streaks 
up to 210 mph at top speed. And tts name 1% more 
than enough. Beechcraft! Acclaimed most supenoar 
in design, enginecnng and construction. Ask any 


miler 


loke o look af the 6 beautiful Bonanza models 


Beechcraft Dealer. Then see how great il 
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AHORSE OF A DIFFERENT COLOR. 





Now S12Ho buys you 2t days of Alntan acventure ainda: Only S329: At that price its alinosts stea 
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Some people find the left rear window 
its most beautiful feature. 
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IMAGINATIVE DESIGN AND SUPERB CRAFTSMANSHIP together create the classic beauty of fine 
Kremmen: Jewelry. A heavy oveeiay oF 14 er coun gives (hese pieces much of the wearing quality and all 
of the rich beauty of solid Karat gold, You will always take special pride in iving his finer jewelry — at 


Christmas... for birthdays ... anniversaries ... to the wedding attendants .. OF to yourself, 
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Conn Organ Compacation Nis-1 1 
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Please send me your free record that demean witates the fon and 
sounds inhateren a baciniver can gel out ofa Conn Pretude plus 
literature on how-to choose an organ pr i the mame and acddresds cl 
the nearest stidio where | can have a free first leccon 


City a nl Zip 


| 
a, 








its almost that eas and lots your first song, © tun. Like the (conn (cassette 
more hin—to ener ta playa [hats because Connisthe program,a sali-instruction 


Conn Organ. Just mail in the DToiessiqnal organ designed oourse that leis 5 you set your 
coupon, and you || gata fee with apecial aids tor the own fearning pace Bu it Wwe Fe 
demonstration record, fre= besinner. Gur Show-Chora getting ahead of ourselves 
literature, and the nameand quides your leithand into Send in the qouncn tirst: 
a nie of your nearest lace. Min-O-Matic sets up Today! And we'll hain you 
SEL dealer, four CNS basic rhythm bring out the musician that 


tT 
oe Ll set pa tree first ALUM ATs 1 7. Aways peice inside you, 


eagan, W ithin 5 = Eu nutes, [here are many more a 
you | poe ably be playing foatures that rakes learning Conn Organ 








Fords new 





With new dimensions; in comfort, , 
+-Mew air ir conditions ng, 


For king-size families or for-king-size loads, Ford Club 

Waoons are (he handiest waoons vel 
AS Manas 12 AOUuITS BnioV IURUNOUS SITBIgn-oul room 

The Tront bucket seals credie vou in new full-ida! on: 


tour-molded comtert. And the nding P aasure of poao- 
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A bali idan for paoty Aen ke uo 


Hoam the wide world 


From tropie iste to polar ice field from ocea 
T 


A floor 1 Wi nd-sSwepl 
to the limitless frantier ol on 


space, (he goloen-Dorderead 
VATIONAL (GEOGRAPHIC takes members on monthly voyages of discovery 


Orings everyone in the family a unique, stimulatina ¥ 
changing world 


VIEW Of Our 
Oo share the @xcitement of NATIONAL GEOGRAPHIC 
with your friends. use the form on the third oa 


sal | pe | 
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It’s easier and cheaper than ever to get to Portugal. 

A new undersea cable system has been opened between the U.S, and 
Portugal and station-to-station rates are now available. 

For example, it costs as little as $6.75 plus tax for a three-minute 
daytime call to Portugal. 

if you call at night or on Sundily 46 only $5. 10 plus tax. 

Long Distance is still the next best thing to being there— 
and the cheapest way to get there. . tale 








When fishermen frst sw otlmen. drilling 
in the Gulf of Mexico some twenty years aco, 
they were shocked. “The fahing will never be 
the sane, they aac. And they were nght 

Nearly a thousand oil-producing plationns 
now fise trom gull waters and the fishing is 
better than ever. Far better \ 

Not only are catches more abundant. The 
Variety is more interesting. At least a doken 
species Of fish, which were seldom seen rn tie 
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The fishing is 


dea belore, ire turning up near the platierms. 
Among these ure the aristocratic pompano, 

And the fig fellows seem to be moving 
closer too. The annual Tarpon Rodeo at Grand 
[sle, in the heart of Loumiana’s:- offshore oil- 
helds, is now one of the lanrest fishing contests 
in the United States. 

Jersey's affiliate, Humble Oil & Refining 
Company, operates many of the offshore wells. 


Here's how they explam the fish phenomenon, 
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better than ever. 


When the legs of a platformare thrust into about the waters in which they stand. 
the ocean floor, they attract various forms of By the way, commercial fishing in the 
marine life, such as plankton, algae and barna- gulf is going great puns too. Trawlers are now 
cles. These attract small fish. Andthe emall fish catching over four times the weight of fish they 
attract big fish. And so on and so on,in the caught in 1540. 
fish-eat-fish rhythms of the sea. we o 

For Jersey or Humble to claim crecit for Standard Oil 
this natural process would clearly be absurd. 
We simnly point out that it-might not happen 
at all if we ran our oil platforms without caring 
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See the art that turned on Picasso. 


‘las —— 
influence of African art 
in. the portraits of Picasso's cubist phase. 

see its.colors and broad strokes 
inthe work of Ferdinand Leger. 
See the impact of tt in those 
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Take a look around South Afnca. 


Not tar trom Pretoria you can 
stop at the Ndebele village, where 
masterly women artists create abstract, 
reometric murals on the walls of their 
nowses 

While you're in Kimberley, visit 
the Bantu Museum. Here you can 
actually pick up fantastic masks, sculp- 
ture, pottery, and examine them at 
close range, feel the ir shape and weight. 

You'll want to bring home 
examples of African art and artifacts. 
And you can, In the shops and the Indian 
Market you'll find masks. Pottery, 
Weaving. Stone sculpture. Wood 
sculpture. You can even take home a 
WaltTior s shie id as tall as aman. 

Prices are incredibly low. Walk 


off with a Zulu axe for ® 


2. Oran African 
mask for 1/lOth of what it would cost 
inthe U.S. 

Interestingly enough, these low 
prices apply not just to art, but to 
everything, 

A tourist can live quite comfort- 
ably here for $10 a day. 

south Atrica is almost unique 
in its striking contrasts. With its modern 
cities—like Johannesburg, Durban, 
Cape Town—you'll discover both 
primitive life and present-day luxury. 

Fastest, easiest way to get there 
is with South African Airways. A 
Boeing 707 Stratojet will wing you down 
from New York via the most direct 
FoOuUTe. 

Your travel agent will help you 
get the most out of your stay. See him, 

‘And let him paint you a picture of 
what you can see and do there. 
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SOUTH AFRICAN AIRWAYS 


Come with us. 


A little off the beaten track. 
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Hold the metal that’s going to Mars in your hand. And write. 


PARKER T-1 $20 
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You'll depend a lot on your dishwasher. 
So buy the dishwasher you can depend on. 
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The Sipe is a whole new breed of portable 
we color TY. For example, ite ‘peta is 
/  \ac sharp we added a knob that lets 
tou aoften the image to your taste. 
Hts simmer on the outside, tougher 
con the inside, with the casiest-to- 
Peerviot chassis ower built. 


Sawcke The t4" (diag) color picture is bright, 
und it's exceptionally detailed becouse of the new 
11 0-siegres:pictury tube (others are {0 depreest. The 
electron beams thet “paint” tho picture on wour 
screen travel a shorter distance, so they anive 
with unusual sharpness ancl precisiin. The new 

eae tube aleo permite a shinier, mone 


me portuble design. actually 47 stim 
ahs mer thatt comparatile triratils 


Te Tne, the Argow too tramnph of 

se OOF valid electronic onaneering. The choses 
state chassis is LOC: antid state, Tubes: that cun 
deteriorate and cover colors to lode, shift or wash 


gut have bern replaced by advanced sold state 
componmnix. The result: a reliable. cooler-running 
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power + Slack eaprabile of much mite covinistant: TV 
serial processing. 
The ae ee design of ihe chassts, cnilledd. “Trane 
Vista” 100, marks another elra: 
matte avance. Most set fonetiotss 
how been grouped an Ll femew: 
“hl iG, able circuit boards —we call them 
2) Acculircite Should. an Accu 
Pee Circut failure occur, the service 
technicun simply locates the 
tauliy board and snaps a fresh one 


New 
Avot Circuits, 
in place. Simple as that, 
This extraordinary television set. oormes with an 
extraordinary warranty, which we re proud to 





ant betty parts ame labor, plus two wears on the pic 
Lure tube of the service agendy of veiur choker, 


The Amtosy: you con buy a cheaper eolot partabhe, 
but you cunt buy a | 
See for youre! at your bi 

PCA chensder se, | ee 
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CHROMACOLO 
Now the biggest breakthrough in color TV 
comes in small, medium, and large. 
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ast year, Zenith introduced the most revolu- the brilliance of Chromacotor, in a choice of 
tionary color TV system ever invented Zenith 419", 23", and new giant 25" (diag.) screen 
Chromacolar SIZGS. | 

Now Zenith announces the Chromacolor At Zenith, the quality goes in before the 
family, A-complete range of styles and screen Name qoes on | 
sizes, featuring Zenith’s Handcrafted chassis Remember: Only your Zenith dealer has 
and patented Chromacolor picture tube. All Chromacolor. 
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Thenew _ 
most automatic 











[t's the new Kodak Instamatic X-90 camera. Does more of everything for you. 
Automatically, So you don't have to. And it uses the new Magicube Type X, for flash. 
The kind that doesn’t use flash batteries. So you don't have te worry about them,either. 

All sorts of things happen automatically when you drop the film cartridge into 
the new X-90. It automatically advances the film to frame #1. And to the next frame, 
after each picture. Automatically sets existing light exposure by electric eye; sets 
flash exposure as you focus. Automatically warns you when to use flash. And when you 
need to change a used-up Magicube. 

All this automation comes with a computer-designed f/2.8 Ektar lens of unusual 
sharpness. See the new Kodak Instamatic X-90 at your photo dealer's, Less than $145. 4 


Kodak Instamatic’X-90 camera. 












There are nearly 500 TraveLodges in the 

U.S and Canada. This little directory tells 

fou where they are, what facilities the, 
have, What rates to expect. Carry it with 
you. And pet a good night's sleep, 


no matter where you are 
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ni ortunately, only 
God can make a tree. 


The only part of a Yamahe pine we den Ll make is the weed, We oven 
make the equipment that makes the ports. [t's not Git we dant trust 
outside eupinliers. Tis just hatin over 70 years of making fine pipnos 
we ve found we can make any part better thon we can buoy it. With 
the excention. And unfortunately, there's only one supplier 








But then, it's prohoably all right 
He's been in business even 
loner than we have 
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Box 208G, El Cajon; Calttornia 92022 
Gentlemen: Please send me yout 
free directory 
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What can your USENG agent insure? 


All kinds of people, places and things: that's what 
your USF&G agent can insure. He's the insurance 
Droessional, Ine Independen! businessman VOL Gell 
trust for competent, personalized counseling thal 
helps protect virtually all you value. Consult him 
with confidence as you would your doctor or lawyer 


He's listed in your Yellow Pages 
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Fue To éASSEMBLE 
FAPER MODELS OF 
HI TORC AMC AN 


LanOMARkKS 


Teens Anthea AL ert tit hh if tap of 


hues, ¥ 5 Calatial Cinitet, ¥o Li 
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Wiis Lines. i ; Ti oe ar | 
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Compiote Menethere on Plequert 
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Sound off. For manners. 

In Colorado, the fall line is 

generally clear as an alpine 

morning. 

Carve christies into forever across 

boundless snowdields, sweap 

up again aboard America’s 

widest, wildest ghoice of 

chairlifts and gondolas. Top 

each days adventure with 

sophisticated apres-ski 

camaraderia. 

It should happen to you. It can. 

The won shows how Free 

j S-ata al oa Oiivincan af eS & Gaitehtinel 
1 SE State-Cepetal Widy., Geewer. Colureda 8070) 
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RARE STAMP FREE 


Also new packet 
Aden to Urundi 
with Kennedy, Triangles, 
Spoce, Sports, Ships, 
Dogs, Cots, Reptiles, plus others. 


ALL FREE 


Send 10¢ tor moiling, 


aight STAMP CORP. LORONTO 


CANADA DEFT WS. 





Ride up end down stairs on this motorized ehair 
thattravels quietiy on @ stmooth, steel track. All 
moving farts enchaged. Costs abeut $1000 te 
$1300 installod foal homes, Thousands if 
use BOL The work’, prow dirig wonthertil fraedarm 
of movement for the aged and the handicapped. 
elfa available: Dover -HomeLiFi residence sieva- 
tor. Write for literature, 


CORPORATION | ELEVATOR DIV. 
Dept: H-90, P.O. bos 2is 7, 
Memphin, Tann, 3102 


FOR YOUR SPORT AND FAMILY FUN 
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TRAVEL CRAFT 





Fobulews 14 feo 


NOWs19 sia 


BASIC KIT NEW | 
or ret) | 
‘Factory BUILT -aerha| 






S115, 


DACRON | 

Sail 
Rig 

$1124 


Techary fenlshed 









ACTION CATALOG 
STARTLING 
FACTS & FIGURES 


Mol coupen ar address | | 
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(€) t=: FOLBOT CORP. G11-7 
sash Charlesion, & C. 79804 
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CHANGE OF ADDRESS? 
ATTACH TUE MATION A) GEOGRAPHIC LABEL AEE 
print new advent bafaw, wip soa canal tn Autional 
Eeagraghic: Lotiely, Warkingian, Ul 200. [Bove 
b ootilide abdal pour inganner Affoch label tw this 
form, aad ip to pou? bettar,| 
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NATIONAL GEOGRAPHICS | 
kept neat, clean, handy _ = 


Pa RATINeS and maps slip into t hece Paprice 





sane lites ts heCoMme valuable: |it fory 
rete rerce WOtUITEES. Lenk linen fine Pooks 
Loather-(jie, booked front: trmwiifully 


embossed iin i: old. Now dadecroof, One file 





hdids 6 S4ues of many maps. inches gold 
numbers far adding dates, ete, Guam 
teed. Send cheace to THE HIGHSMITH Co. 
| Fort Atkinson, Wis. 53h 
| ar ey & National Geagraphic rire 
it. | oro CT ee Se files aid on 
= map fie 


” $585 


rt 36.95 ote US 
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Latin Or thie. tor 7 


Finest sia 
ay its rin= 
leat re faies 


Archeology 
Proves the Bid 


Professor Yadin, author 
fean of Archeole 








of Matseda and 
By if the Hebrew Uni 
Fersily in Jerusalem testifies. that a 
chedlogy is proving the accuracy of 
bebiical history, Het statements. tometh 
ef willl temarkable account of atchen 
logical findings in Bible will give 
Pou renewed faith in the Bible. Read the 
Bible's message of hooe relevant to the 
Chadtic times in which we live 


rr a. 
dives 





Send fora FREE booklet today 


SIBLE ANSWEPS, Oepi, £4 
Bor 00. Generel Poet Chics 
hee Yor, AY, Poe 
Pinase wend me, witheot obilzaiion. 
“Archemingy Prowes fie Glia" 
Name 
adress 
City 
state 
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We'll give vou the sun and the 
moon and the Hollywood stars. 


They're 
Sunny days 


oll Yours fry 


Come see the stars’ homes 
Grauman’s Chinese 
Tour & motion picture 
and the fie TV 
to Southern Californian nea 
Well give you the time of ' 
life. For a free sight-seeing 


map, Write: 


Oo visit. 
(lear, cool ments. 
Amd flamorous. Hollywood. 


Theatre 
studio 
studios. Ccme 


of Your 


P.O, Box 33026; Los Angeles, 


Cahfornin YOUS4 


Everything's going 
for Southern Californin 


Southern | aliforniis 
Visttors Council, Dept. 102 





THE AGE OF CHIVALRY 


Journey to tte fabled lands 
fo fa leudal cases 
ef faith 


gtantine (o Joan af Are. 


ports. SHINS 


From Cer 


Cannes COMB Alive 


atl and archutecture, he 


of medieval Europe— 


ang welled cits. 


its ancient 


and Grusader battlegrounds 
, the pageant of 11 
Witness the Birth af Gothic 


Invention of mechanical 


olacks. the start da! universities and the jury syétem 
graphs, paint- 


a7 pages. aglow with 407 color photo 

Ings, and maps 

$17.95, plus postage and Aanadiing 

GOroer from NATIONAL 
Dent, 60 


GEOGRAPHIC 
Washingicon, 0 


ro 
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SOCIETY 


A005 
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George Defiet (Day-feal) ik 


possibly {he busiest real 


a0 e Eo a a 2, ay 
ber PT bee a LF ra SOL 
— i 
_ a hiro 
Dl [ td reo eo 
— et — eae 
DBCAUSE l2eore & 


company— the newly-formed 


Buringion Northern—may 
Vell deal with more real 
esiale than any attr firm 


at 


| 3 Et i| ie ei | 


ry sho WAN Wty 


Fr’ 
NouseanGgs ots a 


noftential payd rt ae g the 
rails of Ai; 
Inevery malar marketing 

area from mid-Amernca to 


(re Pranifte coast 


nington WoOrnen 


17 states, 
but you only go through George. 








How does he do il? Ay 
being able to contacta BN 
man living in almeast every 

iyin the 
Amencen West, A man who 
he ep ws tha lenath ofl he 4 
fowing season, when tha 
floods came, who chairs the 
city counc!, And that kind of 


on-the-spot information can 


i a sla “int baad 


i 
Soy Served COMMU! 
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Creer Be Cod). Peete 
All this 


=o Soe 


means You off] 
Nave To tain | 
labor Supaly 
lax laws or zoning laws. 


Walter sources or natural 
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l? guys about 


OF DOWer supply 


resources. thins tee that 
hast bet | OTe oi tre 
nbwusiness to matcn your 


OUBINGSS to. he Dest or cael ple 
qite He’|| come nohtta vou 
ALLE = ae fi {hoa cy your 
oitice. CT pick Vou Lo mM one 
F —— " Fr 7 ma AL 
oF Our Company jets ana Th 
i fora ee ee a a nl 
Whe | Cit Ll a person ce lick 
Beiore you Dilan & ove 
call George al 612-229-7773. 
Or write him at Burlington 
Northen, Tf6 Ee, Fite St 
ii —— E r 
mf te AL 1 TL] 


Me | Show WOU & mad to 
a new chant site that's nel 


paved WIN red Tape 


| or a 2 BURLINGTON NORTHERN 


nNaces in che American esl 


The mother got over her rubella 1n three days. 


Unfortunately, her unborn child didnt. 


To pregnant mothers, rubella 
((serman measles) means a tew 
daysin bed, asore throat, a runny 
Hose, temperature, and a rash 

But if they're in their first 
month when they catch it, there’ 
a 40% chance that to their unborn 
babies it can mean deafness, or a 
heart condition, or brain damage, 
Of cataracts which cause at least 
partial blindness. 

Only last year, an immuniza 
Hon agmnst rubella became avail- 
able. But whena pregnant mothe 


gets immunized, the prevention 
may be.as harmful to her baby as 
the disease 

So if unborn babies are going to 
be protected, 1 will have to be by 
inoculating the kids who infect 
the mothers whoin turnminiect the 


PELUSeS. 


Andit will have to be- done now, 


You sec, rubella epidemics 


Dreak out every six to mine Years. 
Phe last outbreak was in 1964, 


Which means the next one 15 duc 
any day mow. 


Far o free boolder about comimization, vente One Moacisan Avenue, SY SY. Joe 


In the last cpidemic, 20,000 
babies were deprived of a norma! 
chiidhood—and S0(0M) more de- 
prived of any childhood ar all 
DEcause 10 IMMUN ZONcxisted 

[t would be unforgivable if the 
same thing happened again be- 
Cause an Immunization exusted 
and nobody uscd i 


o< Metropolitan Life 


We sell lite insurance. 
But our business is life 





Polaroid 






"POLAR OTD | 


Under 5160 
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Linder $60 


Thered better be a good reason. 


Both of these Polaroid Land cameras will 
give you a great color picture in a minute. A 
black-and-white one in seconds 

And completely automatic exposures even 
for flash shots 

But the camera on the left will do things you 
would not believe, 

It even tells you when your picture & per 
fectly developed. 

(An electronic development timer sounds off 
with a sharp littl: “beeep.") 

ts electric cye and electronic shutter are $0 
sensitive they'll set any kind of exposure auto- 
matically, 


Color time exposures up to 10) seconds long. 

Even black-and-white snapshots indoors, 
Without flash. 

This camera is brilliantly equipped. Zeiss 
Tkon single-window rangefinder-viewtinder (you 
frame your picture while you focus). Sharp trip- 
let lens. Strong, lightweight metal body finished 
in brushed chrome. 

And with optional attachments, this camera 
takes portraits, self-portraits, and close-ups as 
close as 9 inches 

You can still save about 31700 with the one 
on the right, 

Just tell yourself money is everything, 


Polaroid 


